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SEALED ROOMS 

1.0 Introduction 

This report presents the results of  a detailed review of historical information to 

determine whether Resource Conservation and Recovery Act (RCRA) hazardous waste or 

hazardous constituents were associated with or released from eleven sealed rooms in the 

former Nuclear Fuels Services, Inc. (NFS) process building in West Valley, New York. 

The process building is currently under the possession and control of the U.S. 

Department of Energy (DOE) as part of the West Valley Demonstration Project (WVDP) . The 

purpose of the Project is to process and treat approximately 2,498,100 liters (660,000 
gal) of liquid high-level radioactive waste, some of  which will be vitrified and some 

will be solidified in cement. The DOE and the New York State Energy Research 

Development Agency (NYSERDA), which holds title to the approximately 80 hectares (200 
acres) comprising the WVDP, are bound by a RCRA 3008(h) Administrative Order-on-Consent 

issued jointly by the U.S. Environmental Protection Agency (EPA) and the New York State 

Department of Environmental Conservation (NYSDEC). The 3008(h) Order requires that the 

DOE and NYSERDA perform a RCRA Facility Investigation (RFI) to determine whether RCRA- 

defined hazardous waste or hazardous constituents have been released to the environment 

from solid waste management units (SWMUs) at the WVDP. 

The DOE and NYSERDA identified eleven sealed rooms in the former NFS process building 

as solid waste management units and reported their existence to the EPA and NYSDEC in 

an October 11, 1990 correspondence. The sealed rooms to be investigated as SWMUs are: 

I.) the Process Mechanical Cell (PMC) 

2) the Ram Equipment Room (RER) 

3) the General Purpose Cell (GPC) 

4 )  the Miniature Cell (MC) 

5) the Extraction Cell 1 (XC-1) 
6 )  the Extraction Cell 2 (XC-2) 

7) the Upper Warm Aisle Pump Niches (UWAPN) 

RFI:0002923.RM 1 
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8 )  the Hot Acid Cell (HAC) 

9) the Liquid Waste Cell (LWC) 

10)  the Off-Gas Blower Room (OGBR) 

11) the Ventilation Wash Room (VWR) 

Because of high radiation levels the rooms are restricted access areas. 

rooms have not been entered since the process building began operations in 1966. 

Several o f  the 

In addition to the sealed rooms recognized previously, additional rooms/cells in the 
Process Building were identified during this review which met the definition of a sealed 

room. Several of these rooms do not meet the definition of a sealed room but were also 

discussed to provide a comprehensive RCRA characterization of these rooms. The 

remaining rooms/cells in the plant are associated with SSwMus 3 and 4 and will be 

addressed under those particular evaluations. For clarity and perspective, the 
rooms/cells which are associated with the sealed rooms will be discussed under the 

respective sealed room, while the stand-alone areas will be discussed in a separate 

section, 

The scope of the Sealed Rooms Paper Characterization is outlined in the RFI Work Plan 

(West Valley Nuclear Services C o . ,  Inc. December 16, 1993). This paper characterization 

is a historical review that uses existing process documentation, piping and instrument 

diagrams, and construction diagrams to fully assess potential pathways and determine 

whether hazardous waste or hazardous constituents are contained within the room. 

2 
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2.0 Process Building Description 

The former NFS process building is located approximately 50 kilometers (30 mi) south of 

Buffalo, New York near the town of West Valley (Fig. 1). The process building and its 

surrounding grounds occupy approximately 80 hectares (200 acres) of the 1,335-hectare 

(3,345-acre) Western New York Nuclear Service Center (WNYNSC). Construction of the 

process building began in May 1963 and was completed in mid-1965 (Nuclear Fuel Services, 

Inc. 1973). 

The process building was designed to recover uranium and plutonium from spent nuclear 

fuel. Several commercial nuclear power plants and the DOE facility at Hanford, 
Washington supplied spent nuclear fuel assemblies for reprocessing. The assemblies 

arrived at NFS by rail and truck cask and were stored in fuel receiving and storage 

(FRS) before reprocessing (Fig. 2). Reprocessing involved a "chop-leach" method. The 

spent nuclear fuel assemblies were mechanically sheared and the sheared fuel was 

dissolved in concentrated nitric acid. The dissolved fuel was an aqueous stream 

containing uranium nitrate, plutonium nitrate, and fission products. A five-stage 

solvent extraction process using a tributyl phosphate/n-dodecane solution separated the 

fission products from the uranium and plutonium and then separated the uranium from the 

plutonium. Aqueous uranium nitrate and plutonium nitrate were the final products of the 

reprocessing cycle. Nuclear fuel was reprocessed fromApril1966 until early 1972, when 

the process building was shut down for modification and expansion purposes. 

Decontamination activities have been conducted in a number of rooms since 1972. 

The physical and chemical reprocessing operations were conducted in specially designed 

cells, rooms, and aisles in the process building. The cells were shielded enclosures 

or compartments with extremely restricted access where the fuel was physically and 

chemically processed. Shielding was provided by poured concrete floors, walls, and 

ceilings that were up to 1.68 meters (5.5 ft) in thickness and were frequently lined 
with stainless steel. The rooms in the process building were designed to support the 

reprocessing operations. These rooms were typically not shielded but were closed 

requiring physical entry through a door. The aisles were areas occupied by people that 

remotely controlled the physical and chemical reprocessing of fuel in the cells. 

3 
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The process building ventilation and waste systems were designed to minimize releases 

of radioactivity to the environment during operations. Four ventilation systems 

operated in the process building: the main ventilation system, the head-end ventilation 

system, the vessel off-gas system, and the dissolver off-gas system. All of the 

systems, with the exception of the dissolver off-gas, are still in operation. 

The main ventilation system is the primary ventilation system in the process building. 

It is designed so that air entering the ventilation supply is always distributed from 

areas and rooms containing lesser radioactivity to those containing equal or greater 

radioactivity. The air in the main ventilation system is not recirculated and flows 

through the plant on a once-through basis. The main ventilation system air discharges 

into the main plant ventilation exhaust system where it passes through one of two filter 

trains, each containing thirty roughing filters and thirty high-efficiency particulate 

air (HEPA) filters, before discharging through the plant main stack. The HEPA filters 

remove 99.95% of all particulates 0.3 microns (0.0003 mm) in diameter or larger. 

The head end ventilation system 

in the mechanical processing of 

flowed through areas and rooms 

radioactivity and discharges to 

filter trains, each Containing 

(HEV) services the cells and operating aisles involved 

nuclear fuel. Air in the head end ventilation system 

of lesser radioactivity to those of equal or greater 

the HEV building, where it passed through one of two 

a prefilter, roughing filter, and two stages of HEPA 

filters, before discharge through the plant main stack. 

The vessel off-gas (VOG) system ventilates gases from process vessels and tanks to the 

process building off-gas cell ( O G C )  where the gas passes through a condenser, a 

scrubber, and two sets of roughing and HEPA filters before discharge to the main 

ventilation exhaust system. The dissolver off-gas (DOG) system ventilated gases 
generated from the process building dissolvers during fuel reprocessing, These gases 

were treated in the off-gas cell in the same manner as the gases from the VOG. The DOG 

system was built with a silver iodide reactor to remove radioactive iodine but it was 

never put into operation. 

Aqueous waste streams were a by-product of the fuel reprocessing operation. Depending 

on the source of the waste streams in the fuel reprocessing cycle, the aqueous waste 

streams contained various amounts of radioactivity. The radioactivity was principally 

RFI:0002923.RM 4 
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from fission products. 

treat, and store or dispose of aqueous waste. 

The plant was designed with three treatment systems to collect, 

The high-level waste evaporator reduced the volume of aqueous waste generated during the 

partition cycle of the solvent extraction process. The partition cycle aqueous waste 

stream contained more than 99.5% of the total radioactivity contained in the aqueous 

waste streams from the five cycles of the solvent extraction process. The concentrated 

acidic waste was neutralized with sodium hydroxide and the neutralized waste was pumped 

to the high-level waste storage tank 8D-2 for storage. 

The low-level and high-level waste evaporators were used to reduce the volume of aqueous 

waste generated in the other four solvent extraction cycles in addition to the 

condensate from the high-level evaporator and the rework evaporator. The concentrated 

acidic waste fromthe low-level evaporator was neutralizedwith sodiumhydroxide and the 

neutralized waste was jetted to tank 8D-2 for storage. 

The low-level waste treatment facility (LLWTF) has been in operation since May 24, 1971. 
It was designed to treat process building-generated wastewater that contained traces of 

various fission product radionuclides. Sources of this water included floor drains in 

rooms not actively involved in reprocessing, drains from the chemistry laboratories, and 

water from the FRS, including cask-washing water. Drain lines from the process building 

conveyed the wastewater, in sequence, to a pair of interceptors, lagoon 1 and lagoon 2 

(prior to 1984) or lagoon 2 (after 1984), and LLWTF, where radioactivity in the waste 
stream was removed by clarification, filtration, and ion-exchange. The treated water 

was and still is collected in lagoons 4 and 5 where it is sampled and, if within release 

specifications, is transferred to lagoon 3 before discharge into Erdman Brook. 

From April 1966 to May 24, 1971 all wastewater was sent in sequence to the interceptors, 

lagoon 1, lagoon 2, and lagoon 3 before release to Erdman Brook. The wastewater was not 

treated in the lagoons. 
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3.0 Cell Description 

3.1 Process Mechanical Cell 

The process mechanical cell (PMC) is a reinforced concrete structure located west of the 

fuel receiving and storage (FRS) pool at a plant elevation of 30.48 meters (100 ft) , 

which is ground-level, and corresponds to an elevation of 1,415 feet NGVD (Fig. 3). 

Spent nuclear fuel was mechanically processed in the PMC as part of the first stage of 

the reprocessing operation. Chemicals were not used during the mechanical processing 

operations in the PMC. (See section 3.1.2.1 below.) 

3.1.1 Cell Description and Control Features 

The PMC is 3.66 meters (12 ft) wide, 15.85 meters (52 ft) long, and 7.62 meters (25 ft) 
high (Burn 1983). The walls and floor of the PMC are 1.68 meters (5.5 ft) thick and the 
ceiling is 1.83 meters ( 6  ft) thick. The floor is covered with 304L stainless steel, 

which also extends up the walls to a height of 6.3 meters (20.67 ft). The concrete 

walls above the stainless steel are coated with a carboline-based paint, 

The PMC has six shielded viewing windows, four along the west wall and one each at the 

northwest and southeast corners (Fig. 4 ) .  The windows allowed operations to be viewed 

from the mechanical operating aisle. The windows are approximately one meter (3.28 ft) 

square. Each window has either four or five panes of leaded glass that are about 0.25 

meters (10 in) thick. The space between the leaded glass panes is currently filled with 

Low Pour-150 oil (LP-150), a pharmaceutical grade white mineral oil. The windows were 

originally filled with R-95, a similar type of mineral oil. Oil is currently leaking 

out of four of the six windows, and four of the windows are covered with plywood. A 

material safety data sheet (MSDS) for LP-150 is provided in Appendix A .  

The PMC is accessible from the following seven locations ( F i g .  4 ) :  

1) a 0.9-meter (3.0-ft) thick vertical lift shield door at the north wall 
of the PMC that connects with the process mechanical crane room (PMCR). 

The shield door is still operable. 
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2) a 0.53-meter (21-in) diameter floor hatch in the southeast corner of the 

PMC that connects to the FRS. It is not known whether this hatch is open 

or closed. 

3) a 0.56-meter (22-in) square hatch in the east wall of the PMC that 

connects to the east mechanical operating aisle (MOA). The hatch is 

closed and still operable. 

4) a ceiling hatch in the southwest corner of the PMC that connects with 
the analytical sample storage cell (SSC). 

5) a 0.51-meter (20-in) diameter chute in the floor at the northern end of 

the PMC that connects with the miniature cell (MC). The chute may be 

currently covered. 

6 )  a 0.9-meter x 1.2-meter (3-ft x 4-ft) floor hatch at the north end of 
the PMC that connects with the General Purpose Cell (GPC). The hatch is 

open, allowing air to flow from the PMC to the GPC. 

7 )  a 0.2-meter (8-in) diameter shear discharge chute that connects with the 

GPC. The chute is currently open. 

The shield door, hatches, and chutes were part of the original design of the plant and 
were designed to support reprocessing operations in the PMC and adjoining areas. 

A screened floor drain is located in the middle of the cell at its north end and another 

at the south end. These drain by gravity to the general purpose cell sump via a 7 . 6 3 -  

centimeter (3-in) diameter drain line. The drain lines are located within the concrete 

floor of the cell. 

In addition to the hatches and floor drains there are approximately 205 additional 

penetrations in the floor, walls, and ceiling of the PMC. Approximately 95% of the 

penetrations were for 1.25- to 2.5-centimeter (0.5- to 1.0-in) diameter conduits that 

connected PMC equipment to plant air, water, and steam utilities. Air lines into the 

PMC accounted for nearly 25% of the small-diameter piping, while penetrations for 
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electrical service account for another 25% of the penetrations. The largest 

penetrations housed large equipment such as the pushout rams, shear cylinder, and the 

ratchet drive. 

The PMC, which is serviced by the head end ventilation system, receives its airflow from 

the mechanical crane room (MCR), the west mechanical operating aisle (WMOA), and the 

east mechanical operating aisle (EXOA). Air discharges from the PMC into the GPC 

through the 0.9-meter x 1.2-meter (3-ft x 4-ft) floor hatch connecting the PMC and GPC 

at the north end of the PMC at a flow rate of approximately 2,000 ft3/min (cfm). A 

smaller volume of air discharges to the GPC through the 0.2-meter (8-in) diameter shear 

discharge chute. 

3.1.2 Historical Operations and Decontamination Activities 

3.1.2.1 Historical Operations 

Spent nuclear fuel was mechanically processed in the PMC during the initial stage of the 

reprocessing operation. Chemicals were not used during the mechanical reprocessing of 

the fuel other than those used to put out any possible fires. 

The principal equipment in the PMC during reprocessing were two 2-ton bridge-mounted 

fuel handling cranes, a bridge-mounted power manipulator, four master/slave manipulators 

(MSMs), a fuel cut-off saw, and a 250-ton hydraulic fuel bundle shear. All equipment 

was operated remotely from the mechanical operating aisle. The original equipment that 

was present in the PMC is listed in Table 1. 

The two 2-ton capacity bridge cranes traveled the length of the cell along a set of 

rails 6 . 4  meters (21 ft) above the floor and were used to transport fuel assemblies to 

the various work stations in the PMC. 

A fuel canister containing a fuel assembly would be transferred from the FRS by an 
underwater swing ann transfer conveyor to the FRS floor hatch in the southeast corner 

of the PMC. One of the bridge cranes would lift the fuel assembly from the canister 

through the hatch, allow the assembly to drain, and then transfer the assembly to the 

disassembly inspection table for visual inspection and marking for sawing, 
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The bridge crane would then transfer the fuel assembly to the saw table where the end 

fittings, if present, were cut off with the fuel cut-off saw. The saw used an abrasive 

disc blade and the cutting was generally done dry, although water was used on a number 

of occasions. 

The master/slave manipulators (MSMs), which were installed at the viewing windows in the 
west mechanical operating aisle, were remotely controlled devices used to pick up the 

removed end fittings and place them in a scrap drum. The MSMs were also used for 
maintenance and inspection operations during the mechanical processing of fuel. The 

filled scrap drums were transferred to the general purpose cell (GPC) and then to the 

scrap removal room (SRR) where they were placed in a shielded scrap cask. A shielded 

truck transported the scrap cask to the NRC-licensed disposal area (NDA) for burial 

(Fig. 2). 

If the fuel assembly had an outer casing the assembly was pushed out of the casing with 
the saw table pushout ram that was housed in the adjoining ram equipment room (RER). 
The casing was then returned to the FRS where it was placed in a shielded cask and taken 

to the NDA for disposal. 

The fuel assembly (bundle) with its intact cladding was transported with a fuel carrier 

attached to one of the two bridge cranes and placed into the fuel bundle shear feed 

magazine. The shear feed drive mechanism fed the assembly into the fuel bundle shear, 
which cut the fuel assembly into predetermined lengths of either 1.6 centimeters (0.625 

in), 2.5 centimeters (1 in), 3.8 centimeters (1.5 in), or 5 centimeters (2 in). The 

shearing was done dry and did not involve any fluids. 

The chopped fuel dropped through the 0.20-meter (8-in) diameter shear discharge chute 
into a steel-lined fuel basket in the underlying general purpose cell. The shear’s main 

hydraulic unit and cylinder were located in the east mechanical operating aisle. The 

cut-off saw, bundle shear, and associated equipment were removed from service and 

partially dismantled in 1972 (Riethmiller 1981). 

During shearing, the shear, the feed tube, shear chamber, and discharge chute were 

vented to the dissolver off-gas system and the shear was purged with either nitrogen or 

argon to prevent the fuel cladding, composed of Zircaloy, from igniting. The Zircaloy 
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cladding was pyrophoric and self-ignited on several occasions during operations in 1967 

(Lewis 1968). 

The nuclear fuel that was reprocessed was in the form of uranium oxide (UO,), uranium 

metal, or an alloy of uranium with either molybdenum (Mo), zirconium (Zr), or aluminum 

(Al) (E.R. Johnson Associates, Inc. 1980). The fuel was enclosed in a metal cladding 

composed of stainless steel, Zircaloy, or aluminum. Inconel and Incoloy was also used 

in some of the fuel hardware (Jenquin et al. 1992). Zircaloy is a zirconium alloy 

composed principally of zirconium (98.5%) withminor amounts oftin (1.4%), iron (0.1%), 
Cr (0.1%), Ni ( 0 . 0 5 % ) ,  and 0 (0.12%) (American Society of Materials International1990). 

Inconel and Incoloy are nickel-chromium-iron alloys in the following weight percents: 

nickel ( 5 0 - 7 0 % ) ,  chromium (14-21%), iron (5-30%) (American Society of Materials 

International 1990). 

The PMC was equipped with both a gas and dry powder fire suppression system. The gas 

system used pressurized CO, in bottles stored in the operating aisle. The CO, would be 

piped into the PMC to extinguish fires. The Met-L-X and CO, fire suppression system, 

which is presently inoperative, used a pressurized powder composed principally of sodium 

chloride (NaC1) to extinguish metal fires in the PMC. 

The PMC is not currently being used and there are no plans for its future use because 

of the high radiation levels in the cell. (Radiation levels in the PMC are discussed 

in section 3.1.3 below.) 

3.1.2.2 Decontamination and Decommissioning Activities 

In 1972 the West Valley nuclear fuel reprocessing plant was to be modified and expanded 
to increase production and operational reliability. The planned modifications and 

expansion required extensive decontamination of vessels, piping, and areas of the plant. 

The decontamination efforts from 1971 to 1981 are chronicled in Riethmiller’s History 

of Decontamination (1981). 
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A general cleanup of the PMC was conducted between October 22, 1971 and September 15, 

1972. The cleanup involved removal of accumulated waste to the scrap removal room and 
dismantling of equipment designated for replacement or termination. The PMC was not 

flushed with decontamination solutions during the cleanup. 

Some of the equipment removed included the shear ram, knife, rack and pinion, feed 

magazine, feed magazine rack, all new production reactor (NPR) handling equipment, and 

several pushout ram supports. The equipment was either transferred to the FRS via the 

underwater transfer or to the scrap removal room via the GPC and placed into containers 

for disposal. Large equipment such as the Tysaman saw, the fuel bundle shear feed 

magazine, feed rack housing, and two hatch plugs were removed through the roof hatches 

of the process mechanical crane room (PMCR) with a crane used in waste burial operations 
(Riethmiller 1981). 

Scoops were used to pick up small waste items in relatively inaccessible locations. 

Among these were sample bottles from the analytical cells that had spilled to the floor 

near the ceiling hatch in the southwest corner of the PMC (Riethmiller 1981). (During 

reprocessing the sample bottles were transported from the analytical cells through the 

PMC to scrap removal and finally to waste burial.) The contents, type, and condition 
of the sample bottles are unknown. 

3 . 1 . 3  Current Conditions 

Low Pour-150 oil (LP-150), a pharmaceutical grade white mineral oil, is currently 

leaking from four of the six shielded viewing windows in the PMC. However, LP-150 does 

not contain any RCRA hazardous constituents. 

There have been no manned entries into the PMC since 1966, so a detailed assessment of 

the condition of the cell is unavailable. A remote in-cell visual inspection, radiation 

survey, and sampling of the PMC was performed in early 1986 (Vance 1986). 

The visual inspection was performed with an auto-focusing color television camera 

equipped with an adjustable wide-angle and telephoto lenses. The camera was inserted 

into the PMC through the 25-centimeter (10-in) diameter master/slave manipulator ports 

and suspended from a bridge crane, which transported the camera through the cell. 
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Standing liquid was not observed in the PMC. The entire floor was covered with saw 

fines and small metal objects, including portions of the outer casing of an NPR and a 

Yankee reactor fuel assembly. The following process equipment was observed in the cell 

(Vance 1986) : 

- fuel element shear without ram, knife, gauges, or magazine 

- maintenance table 

- disassembly inspection and pushout table 

- ram pulling feature 
- an operable cut-off saw that requires a new blade 

- pump and motor from the Tysaman saw that was replaced by the cut-off 

saw 

- tilt fixture bracket without the tilt fixture 

The radiation survey used both mid-range (0.1 R/hr to 200 R/hr) and high-range (10 R/hr 
to 20,000 R/hr) beta-gamma ion-chamber radiation probes. The probes were inserted into 

the PMC through the 25-centimeter (10-in) diameter master/slave manipulator ports, 

suspended from the bridge crane, and moved throughout the cell. A gross intensity and 

a collimated radiation survey was performed in the PMC. 

The gross intensity survey, which used an unshielded high-range probe suspended 1.8 

meters (6 ft) above the cell floor, measured gross beta-gamma intensities in a thirty- 

nine-sector survey grid in the cell (Fig. 5). At 1.8 meters (6 ft) above the cell floor 

gross beta-gamma radiation intensity ranged from 40 R/hr to 270 R/hr. The highest 

intensity was measured near the fuel cut-off saw in the center of the cell and at the 

fuel bundle shear in the northeast corner of the PMC. 

The collimated survey used both medium- and high-range probes mounted in a collimating 

fixture with beta shielding over the probes. This survey measured the gamma radiation 

intensity in the same thirty-nine sector survey grid used in the gross radiation 

intensity survey. At 1.8 me.ters ( 6  ft) above the floor of the cell (Fig. 6 )  collimated 

gamma radiation intensities ranged from 0.8 R/hr to 40 R/hr. The highest gamma 

intensity was measured in the center of the cell near the fuel cut-off saw and near the 

fuel bundle shear in the northeast corner of the PMC. 
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Twelve samples of loose solids in the PMC were collected from May 12 to May 13, 1986 

(Fig.7). The samples were collected in individual sample cartridges with a vacuum 

sampling device suspended from a crane hook. The samples were transferred to the 

analytical cells where they were analyzed for radioactive constituents (Table 2). 

The fission product cesium-137 was the principal source of radiation in the cell. 

Cobalt-60, a neutron activation product, and transuranic radionuclides such as Pu-238 

and Pu-239/240 also contributed to the activity in the cell. 

3.1.4 Conclusions: Potential for Release 

Chemicals were not used during the mechanical processing of  the fuel assemblies in the 

PMC, nor were they used for any of the decommissioning or decontamination activities 

that were carried out in the cell. However, chemicals may have been present originally 

in the sample bottles that were observed on the floor, but by now may have evaporated 

away. The contents of these bottles are not known. Liquids were sampled at various 

stages during the chemical reprocessing of the spent nuclear fuel and were analyzed for 

uranium and plutonium content in the hot analytical cells. The samples were usually 

aqueous and may have contained fission products, HNO,, uranium, plutonium, and possibly 

small concentrations of dissolved tributyl phosphate and n-dodecane. 

The 1986 visual inspection indicated that the floor was covered with saw fines and small 

metal objects. The saw fines originated during the removal of the end fittings from the 
fuel assemblies and during the shearing of the fuel assemblies. The saw fines are most 

likely a mixture o f  fission products and minor amounts of uranium and plutonium from the 

fuel, and stainless steel, Zircaloy, aluminum, Inconel, and Incoloy from the cladding. 

The Zircaloy cladding was known to be pyrophoric during operations. At present, the 

potential for spontaneous combustion of this material is considered unlikely since an 

oxide layer has probably formed on the Zircaloy, negating its pyrophoric property (Vance 

1986). 

Low Pour-150 oil (LP-150), a pharmaceutical grade white mineral oil, is currently 

leaking from four of the six shielded viewing windows in the PMC. However, a review of 

LP-150 composition indicates it does not contain any RCRA hazardous constituents nor is 

it considered a RCRA-listed waste. 
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Based upon this review there are no indications that RCRA hazardous waste or hazardous 

constituents were managed in the PMC. The fuel cladding and saw fines would not be 

regulated under RCRA pursuant to the Atomic Energy Act (AEA) by-product exclusion. 

There are no known releases of any materials to the environment from the PMC. Releases 

to the underlying sand and gravel unit are considered unlikely since the cell is lined 

with welded stainless steel and the concrete floor is 1.68 meters (5.5 ft) thick. Any 

liquid chemicals in the sample bottles would have evaporated and discharged through the 

head end ventilation system. Any solids that may have become airborne would have 

migrated from the PMC to the HEV building where the four-stage filter train would have 

removed at least 99.95% of particulates 0.3 micron (0.0003 mm) in diameter or larger. 

No further action is proposed for the process mechanical cell. 

3.1.5 Associated Rooms 

3.1.5.1 Manipulator Repair Room 

The manipulator repair room (MRR) is located north of the mechanical operating aisle and 

underneath the process mechanical cell crane room at a plant elevation of 30.48 meters 

(100 ft) (Fig. 3). The manipulator repair room (MRR) measures 3.05 meters (10 Et) on 
a side (Burn 1983). The walls are 0.30 meter (1 ft) thick filled concrete block and the 

floor and ceiling are 0.60 meter (2 ft) thick concrete. A small lead glass shield 

window (0.25 ft x 1 . 0  ft) allows operations in the MRR to be viewed from the mechanical 

operating aisle. 

The MRR may be accessed through the following locations: 

- an airlock that connects with the mechanical operating aisle 

- a ( 4  ft x 4 ft) hatch in the ceiling of the MRR that connects to the 

overlying mechanical crane room 

The MRR was used to repair and adjust the process mechanical cell bridge-mounted power 

manipulator. When repairs were required, the power manipulator was transferred along 

its rail to the mechanical crane room that overlies the MRR. The power manipulator 

would be positioned above and extended through the ceiling hatch connecting the MRR and 
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the crane room so the manipulators hand, wrist, and arm could be repaired without 

workers being exposed to the radiation field in the MCR or the manipulators bridge. 

When necessary, the manipulator would normally be decontaminated with a hydrobrush and 

water. On occasion, RadiacwashB or Turco@ decontamination solutions may have been used. 

Wash solutions would have flowed to the cell floor drain that connected to tank 35104 

in the general purpose cell crane room extension. Tank 35104 would be emptied by 

eductor to the low-level waste evaporator feed tank (7D-2) in the liquid waste cell. 

The MRR is no longer used to support operations. 

The MRR was decontaminated between October 22, 1971 and July 10, 1972 (Riethmiller 

1981). Ladders, debris, and other items were removed from the M R R .  The floor and walls 

were scrubbed with Chem-Clean@ and water, paint was removed, and some surface grinding 

performed. The volume of Chem-Clean@ used is unknown. 

Although Turco@ decontamination solutions may contain hazardous constituents, none is 

believed to have remained in the MRR after it was decontaminated in 1972. If hazardous 
constituents were used, none is believed to have remained in tank 35104 which was used 

and flushed repeatedly since reprocessing operations ended. Since there have been no 

known releases of any material from the MRR to the environment, no further action is 

proposed for the cell at this time. 

3.2 Ram Equipment Room 

The ram equipment room (RER) is located south of and adjacent to the PMC at a plant 
elevation of 30.48 meters (100 ft) (See Fig. 3). The ram equipment room contained the 

saw table pushout ram and the disassembly inspection pushout (DIPO) ram and their 

associatedhydraulic pump system (Burn1983). The RER is currently used to store thirty 

208-liter (55-gal) radioactive waste drums. 

3.2.1 Cell Description and Control Features 

The RER is 8.5 meters (27.89 ft) long, 3 . 6  meters (11.81 ft) wide, and 4.11 meters (13.5 
ft) high. The walls, floor, and ceiling are carboline-coated concrete. 
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The RER may be entered from the east mechanical operating aisle through a door located 

in the southeast corner of the RER. A floor drain in the RER is connected to the plant 
interceptor system (Riethmiller 1981). 

The RER is ventilated by the main ventilation distribution system and receives 

approximately 650 cfm of airflow from the east mechanical operating aisle and 650 cfm 

from the cell access aisle. During reprocessing, air from the RER was discharged at a 

rate of 1,350 cfm to the ventilation wash room (VWR) washer, which is now out-of- 

service. Currently, air from the RER bypasses the washer and goes to the main 

ventilation exhaust plenum, where it passes through thirty roughing and HEPA filters 

before discharge through the main stack. 

3.2.2 Historical Operations and Decontamination Activities 

3.2.2.1 Historical Operations 

The RER contained the saw table pushout ram and the disassembly table pushout ram and 

their associated hydraulic pump system. Chemicals were not used in the RER during 

reprocessing and the RER did not contain any type of storage vessels. The pushout rams 

were removed from the RER during decommissioning and decontamination activities in the 
early 1980s. 

Thirty drums are currently stored in the RER. Twenty-four of the drums contain TRU 
waste; the other s i x  drums contain special nuclear material, principally plutonium 

nitrate [ Pu(NO,),] . 

Of the twenty-four drums containing TRU waste: 

- Twelve (12) of the drums contain vacuum pails or canisters derived from the 

decontamination of the lower warm aisle pump niches. 

- Four ( 4 )  of the drums contain solids from solvent storage terrace (SST) tank 13D-7. 

The solids are contained in a lead-lined 5-gallon pail in the TRU waste drums. 

- Three ( 3 )  of the drums each contain two cans of liquid from the alpha lab. 
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- Two (2) of the drums each contain a 30-gallon drum that contains five bottles of 
material removed from the extraction sample aisle. 

- Two (2) of the drums contain debris from the glove box of product sample cell No. 1. 

- One (1) drum contains 5 gallons of uranyl nitrate hexahydrite from the uranium 

loadout piping. 

The twenty-four TRU waste drums have been scheduled for transfer to the on-site LAG 

facilities for storage. 

The Pu(NO,), was recovered during the decommissioning and decontamination work that was 

performed in the hot analytical cells and the extraction sample aisle (XSA) (Allen 

1986b). The chemical composition and isotopic distribution of the recovered material 

is summarized in Table 3. 

The concentrated fissile solutions in the laboratory bottles and beakers were placed in 

18.9-liter (5-gal) metal pails filled with absorbent, which were overpacked into 113- 

liter (30-gal) yellow drums. The 30-gallon drums were then placed into four 208-liter 
(55-gal) transuranic (TRU) waste drums. 

One of the glove boxes in the extraction sample aisle was found to contain approximately 
0.0283 m3 (1 ft’) of crystalline material that was estimated to contain 350 grams of 

fissile material (Allen 1986b). The crystalline material was placed in six l-liter 

polyethylene bottles. The bottles were overpacked in two 18.9-liter (5-gal) metal 

pails, with three bottles in one pail and two bottles in the other. The two 18.9-liter 

pails were then overpacked in two 208-liter (55-gal) TRU waste drums, one pail to a 

drum. 

3.2.2.2 Decontamination and Decommissioning Activities 

Decontamination of the RER began on March 3, 1972 (Riethmiller 1981). PMC equipment 
such as fuel-handling tools stored in the RER was placed into three scrap drums and a 

2.44 meter long x 1.22 meter x 1.22 meter (8 ft x 4 ft x 4 ft) wooden box and 
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transferred to the old hardstand for storage. The floor, walls, ceiling, and remaining 

equipment such as storage cabinets were decontaminated by hand wiping, scrubbing, deck 

brushing, and hydrobrushing. The cell was painted on March 25, 1972. 

Additional decontamination work was required on June 21, 1972 when a hydraulic hose in 

the RER leaked, contaminating the cell. The hydraulic oil used at the site was 

manufactured by Esso until 1968 and thenby Getty Oil until 1985 (Wiedemann 1993). The 

oil is currently manufactured by Texaco and does not contain PCBs (Jackson 1993). The 

contamination in the RER was reduced, but a leak of scrubber water from the ventilation 

washer on July 7, 1972 recontaminated the cell. Decontamination of the cell was 

completed on September 19, 1972. 

Between April 24 and June 8, 1974 the RER was swept out, mopped, and hydrobrushed, and 

storage cabinets and remaining equipment removed. The cell was sprayed with hot 
Organisole and two coats of Rustole4 were applied to the entire cell. 

The decontamination activities in the RER were almost exclusively mopping and 

hydrobrushing. The cleaning agent Chem-clean was used during hydrobrushing and mopping 

of the RER. 

3.2.3 Current Conditions 

The last manned entry into the RER was on September 23, 1993. The RER and the TRU drums 
were in good physical condition and the floor was dry (Armknecht 1994). The RER is 

inspected on a yearly basis to observe the condition of the thirty TRU waste drums. All 
of the pushout rams, hydraulic units, and miscellaneous equipment was removed from the 

RER in the early 1980s. 

3.2.4 Conclusions: Potential for Release 

Based on this review, there are no indications that RCRA hazardous waste or hazardous 

constituents were managed in the RER. Other than hydraulic oil for the push-out rams, 

chemicals were not used in the RER during fuel reprocessing operations, The 

decontamination solutions Organisols and Chem-clean were used during the decontamination 

of the cell. These solutions would have been flushed through the floor drains to the 
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interceptors, lagoons 1 and 2, the low-level waste treatment facility, and lagoons 4 and 
5 before discharge to lagoon 3 and Erdman Brook. 

The RER is currently used to store thirty drums. Six of the drums store a small amount 

of Pu(NO,),. The remaining twenty-four drums are scheduled to be transferred to the on- 

site LAG storage facility. Release of this material to the environment is considered 

unlikely since the bottles and beakers are stored in absorbent-filled metal pails 

overpacked into 113-liter (30-gal) pails that are overpacked in the TRU containers. The 

crystalline material in the l-liter polyethylene bottles is also doubly overpacked in 

the TRU containers. The condition of the TRU containers is inspected yearly, with the 

last inspection conducted on September 23, 1993. The containers, floors, and walls in 

the RER were observed to be in good condition during this inspection. NO further action 
is proposed for the ram equipment room. 

3.3 General Purpose Cell 

The general purpose cell (GPC) is located belowgrade under the north end of the PMC and 

the chemical process cell (CPC) at a plant elevation of 22.86 meters (75 ft) (Figs. 3 

and 3a). The GPC also underlies the south end of the scrap removal room (SRR) . The GPC 

was equipped to transfer sheared fuel from the process mechanical cell to the chemical 

process cell for chemical processing. The GPC was also used to transfer scrap from the 

PMC and leached cladding from the CPC to the scrap removal room. Chemicals were not 

used in the GPC during reprocessing operations. 

3.3.1 Cell Description and Control Features 

The GPC is constructed of reinforced concrete and is 13.89 meters (45.583 ft) long, 3.17 

meters (10.417 ft) wide, and 5.94 meters (19.5 ft) high (Burn 1983). The north wall is 

1.22 meters (4 ft) thick and is composed of high-density concrete (280 lb/ft3). The 

east, south, and west walls are made of ordinary concrete and are 1.27 meters (4.167 

ft), 1.22 meters (4.0 ft), and 1.07 meters (3.5 ft) thick, respectively (Burn 1983). 

The concrete ceiling is 1.68 meters (5.5 ft) thick. 

The concrete floor is 0.51 to 0.91 meters (1.67 to 3.0 ft) thick and is lined with 
stainless steel, which extends 4.88 meters (16.0 ft) up the walls of the cell, The 
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floor slopes to a stainless steel-lined floor sump located 2.4 meters (8 ft) from the 

east end of the GPC at a plant elevation of 2 2 . 4  meters (73.5 ft). 

The sump received liquids from the GPC and liquid from the floor drains in the PMC. The 

sump was equipped with a level indicator and both high and low-level alarms. The sump 

contents were transferred by two steam eductors (2H-1, 2H-2) via a 5-centimeter (2-in) 

diameter line to the hold side of 4D-10, the first uranium cycle waste tank, located in 

the liquid waste cell (LWC). There is no underground piping beneath the GPC. 

The GPC has three shielded viewing windows, located in the north wall of the GPC, that 

allow viewing from the general purpose cell operating aisle (GOA). The windows are 

approximately 1 meter (3.28 ft) square and contain five panes of leaded glass that are 
about 0.25 meters (10 in) thick. The space between the panes is filled with LP-150, the 

pharmaceutical grade white mineral oil used in the PMC windows. A MSDS for LP-150 is 

provided in Appendix A .  One of the windows reportedly is leaking (Vance 1986). 

The GPC is accessible from the following five locations 

1) a 1.22-meter x 0.91 meter ceiling hatch ( 4  ft x 3 ft) at the east end of the 

GPC that connects to the PMC. This hatch is currently open, allowing air to flow 

from the PMC to the GPC. 

2) a 0.2-meter (8-in) diameter chute that connects the GPC fuel basket loading 

station to the PMC shear. The chute is currently open. 

3) a 0.76-meter x 1.6-meter (2.5 ft x 5.25 ft) ceiling hatch in the southwest 

corner of the GPC that connects to the CPC. This hatch is currently open, 

allowing air to flow from the CPC to the GPC. 

4 )  a 1.0-meter x 1.22-meter (3.25 ft x 4 . 0  ft) ceiling hatch at the northwest 

corner of the GPC that connects to the scrap removal room. The hatch is operable 

and is currently closed. 
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5) a 3.0 x 4.6 x 0.76 meter (10 x 15 x 2.5 ft) vertical lift shield door at the 
west end of the GPC that connects to the general purpose crane room (GPCR). This 

door is partly open and is inoperable (Vance 1986). 

The GPC is ventilated by the head end ventilation system and is the next-to-the-last 

destination for air in this system. The GPC receives airflow from the PMC, CPC, SRR, 

MC, WMOA, and the EMOA. Air discharges from the PMC into the GPC through the 0.9-meter 

x 1.2-meter (3 ft x 4 ft) floor hatch at the east end of the GPC at a flow rate of 

approximately 2,000 ft3/min (cfm). A smaller volume of air enters the GPC through the 

0.2-meter (8-in) diameter shear discharge chute. Air is discharged from the GPC through 

a 0.90-meter (36-in) duct to the head endventilation system exhaust filter inlet plenum 

in the head end ventilation building. The air passes in sequence through a four-stage 

filter train composed of a prefilter, a roughing filter, and two banks of HEPA filters. 
Each HEPA filter is designed to remove at least 99.95% of particulates that are 0.3 

micron (0.0003 mm) in diameter and larger. The air effluent exiting the HEPA filter is 

transferred by duct to the main stack where it commingles with other plant exhaust air 

streams and is released to the atmosphere. The air effluent exiting the stack is 

routinely sampled and monitored. 

3.3.2 Historical Operations and Decontamination Activities 

3.3.2.1 Historical Operations 

The GPC was equipped to receive and handle sheared radioactive fuel and fuel scrap from 

the PMC and leached fuel hulls from the CPC. The principal equipment in the GPC 

included fuel baskets, the fuel basket loading station, the chopped fuel basket storage 

and cooling station, a 2-ton capacity crane mounted on rails 5 meters (16.5 ft) above 

the floor, a power manipulator, master/slave manipulators, and an examination table for 

fuel scraps. All equipment in the GPC was remotely operated from the general purpose 

cell operating aisle (GOA). The loading station, fuel basket storage and cooling rack, 

and the drive units are currently out-of-service. Table 4 summarizes the original 
equipment in the GPC. 
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The east end of the GPC was designed to receive sheared radioactive fuel and fuel scrap 

from the PMC. Sheared fuel from the PMC dropped through the bundle shear drop chute 

into a stainless steel fuel basket positioned in the fuel basket loading station. The 
fuel baskets were cylindrical with an 8-inch internal diameter and were 2 . 2 8  meters (7.5 
ft) tall. The basket side walls were 0.625-centimeter (0.25-in) thick perforated 304L 

stainless steel plate. 

The baskets were lined with a carbon steel liner that confined the fine particles 

generated during shearing and prevented their release during transport to storage and 

eventually to the CPC. 

After the basket was loaded, the station repositioned the fuel basket so the GPC bridge 

crane could lift the basket to the chopped fuel basket storage and cooling station where 

seven full baskets could be stored. The GPC crane would lift a basket from the storage 
station and transport it to the loaded fuel basket transfer socket in the southwest 

corner of the GPC located directly below the hatch connecting the GPC with the CPC. 

The west end of the GPC was designed for the transfer of fuel, leached cladding, and 

scrap between the GPC and the CPC and SRR. The CPC crane would lift a basket from the 

transfer socket through the hatch into the CPC and load the basket into a dissolver. 

After the fuel had dissolved, the cladding that remained in the CPC dissolvers would be 

transferred back to the GPC. 

Before transfer back to the GPC the cladding would be rinsed with dilute nitric acid 

after the dissolver solution had been transferred to the feed adjustment and 

accountability tank (3D-1) in the CPC. The nitric acid rinse was also transferred to 

3D-1. Beginning in late 1967 the baskets of leached cladding were immersed in a 1M 

caustic solution to prevent the Zircaloy hulls from self-igniting during inspection in 

the GPC (Lewis 1968). 

The CPC crane would remove the fuel baskets containing the cladding from the dissolver 

and lower the baskets into the fuel basket transfer station in the GPC. 
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The GPC crane would remove the baskets and place them in the basket carrier of the 

leached hull dumping and sampling station. The hulls would be remotely dumped into the 
hopper section where they would be visually inspected to determine the completeness of 

dissolution. In late 1967 the leached cladding self-ignited on three occasions after 
dumping (Lewis 1968). The 1M caustic bath apparently corrected the self-ignition 

problem. The hulls were then dumped into 30-gallon scrap drums, sealed, and temporarily 

stored in the GPC. The scrap drums would be transported to the scrap removal room where 

they were loaded into a heavily shielded scrap cask and then transported to the NDA for 

burial. 

Because of the pyrophoric nature of the Zircaloy cladding the GPC was equipped with a 

pressurized CO, gas and Met-L-X dry powder fire suppression system. Two of the cladding 

fires in the hopper section were extinguished with the Met-L-X system, while the third 

fire self-extinguished (Lewis 1968). The CO, and Met-L-X were stored in the general 

purpose cell operating aisle. Both systems are currently inoperative. 

The GPC is not currently being used other than to store three 30-gallon vacuum canisters 

that contain material vacuumed off of the floor of the chemical process cell during its 

decommissioning. There are no plans 

for future use of the GPC because of the high radiation levels in the cell. Radiation 

levels in the GPC are discussed in section 3.3.3. 

The canister contents have not been characterized. 

3.3.2.2 Decontamination and Decommissioning Activities 

A general cleanup of the GPC was conducted in 1972 (Riethmiller 1981). The cleanup 

involved picking up spilled items such as hulls and analytical waste bottles with "clam- 

shell" type scoops and "fishing hooks, #' removal of drums containing hulls and waste, 
closing open drums, and transferring waste from damaged drums to undamaged drums, The 

bottles originated in the analytical cells and were transferred in sequence through the 

PMC, GPC, and scrap removal room before being disposed in the NDA. 

A total of 105 drums of hulls and waste were removed from the GPC (Riethmiller 1981). 
Most of the waste was transferred to 4 ft x 4 ft x 8 ft wooden boxes that were buried 

in the NDA. There also were twenty-six transfers of NPR fuel baskets between the PMC 

and the scrap removal room. The GPC was not flushed with any type of decontamination 
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solution during the cleanup. Cleanup or decontamination activities have not been 

conducted in the GPC since 1972. 

3.3.3 Current Conditions 

There are no records of manned entries into the GPC since 1966, so a detailed assessment 

of the condition of the cell is unavailable. However, a remote in-cell visual 

inspection, radiation survey, and sampling of the GPC was performed in early 1986 (Vance 

1986). 

The visual inspection was performed with an auto-focusing color television camera 

equipped with adjustable wide-angle and telephoto lenses. The cameras were inserted 

into the GPC through the 25-centimeter (10-in) diameter master/slave manipulator ports 

in the general purpose cell operating aisle, suspended from the GPC crane, and 
transported through the cell. 

The following process equipment was observed in the GPC (Vance 1986): 

- chopped fuel loading station 
- chopped fuel storage and cooling rack 

- cooling unit 
- fuel basket storage sockets 

- criticality guard rails 

- hulls dump, sampling, and packing station 

The visual survey indicated that unprocessed fuel was not present in the chopped fuel 

storage and cooling rack. Liquid and debris, including an overturned table, drums, drum 

lids, fuel hulls, and miscellaneous other items, were observed in the GPC sump. The 

composition and source of the liquid in the sump is unknown. 

The radiation survey used both mid-range (0.1 R/hr to 200 R/hr) and high-range (10 R/hr 

to 20,000 R/hr) beta-gamma ion-chamber radiation probes. The probes were inserted into 

the GPC through the 25 centimeter (10-in) diameter MSM ports, suspended from the GPC 

bridge crane, and moved throughout the cell. A gross intensity and a collimated 

radiation survey was performed in the GPC (Vance 1 9 8 6 ) .  
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The gross intensity survey (Fig. 8), which used anunshieldedhigh-range probe suspended 

1.8 meters (6 ft) above the cell floor, measured gross beta-gamma intensities in a 

thirty-three-sector survey grid in the cell. At 1.8 meters ( 6  ft) above the cell floor 

gross beta-gamma radiation intensity ranged from 40 R/hr to 340 R/hr. The highest 

intensity was measured at the southeast corner of the cell near the fuel loading station 

where sheared fuel from the PMC was dropped into the fuel baskets. Radiation levels of 

650 R/hr at 0.6 meters (2 ft) above the floor in this area suggest that fuel-bearing 
hulls may be on the floor of the cell. These hulls probably missed the fuel baskets 

during loading and fell to the floor. 

The collimated survey used both medium- and high-range probes mounted in a collimating 

fixture with beta shielding over the probes. This survey measured the gamma radiation 

intensity in the same thirty-three-sector survey grid used in the gross radiation 

intensity survey. At 1.8 meters (6 ft) above the floor of the cell gamma radiation 
intensity ranged from 3.3 R/hr to 39.9 R/hr (Fig. 9). The highest gamma intensity was 
measured in the southeast corner of the cell near the fuel loading area. 

Five samples of loose solids in the GPC were collected from May 22 to May 23, 1986 (Fig. 

10). The samples were collected with a vacuum sampling device suspended from a crane 

hook similar to that used in the PMC. Cesium-137 was the principal source of radiation 

in the GPC. The transuranic radionuclides Pu-238, Pu-239/240, and Am-241 also 

contributed to the activity in the cell. 

A liquid sample was collected from the sump on May 27, 1986 using a sponge attached to 

a lifting bale suspended from a crane hook. The sponge was dipped into the liquid and 

transferred to the analytical cells for radionuclide analysis (Table 5 ) .  The fission 
products cesium-137 and strontium-90 were the primary sources of activity in the liquid. 

The liquid was not chemically analyzed. Table 5 indicates that the sample completely 

evaporated during sample preparation but does not imply that volatile organics were in 

the sump. 

A 1994 visual inspection indicated the sump was completely filled with liquid. The 
liquid was not sampled but is believed to be water that has entered the GPC. 
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3.3.4 Conclusions: Potential for Release 

Chemicals were not used during reprocessing operations or during clean-up activities in 

the GPC. However, analytical waste bottles were removed during the 1972 clean-up of the 

cell and the 1986 visual inspection indicated that a significant amount of debris, 

including an overturned table, drums, lids, fuel hulls, and other metal objects, were 

present in the sump area. The radiation survey 

suggested that spent fuel debris may be present on the floor in the southeast corner of 

the GPC near the fuel basket loading station. Pyrophoric material such as the Zircaloy 

fuel cladding may also be on the floor throughout the cell. The Zircaloy fuel cladding 

transferred from the CPC was rinsed with dilute nitric acid and 1M caustic solution to 
negate its pyrophoric property, but it is unlikely that significant quantities of acid 

or caustic was transferred to the GPC. Any acid or caustic introduced into the GPC 

would have been evaporated by the air flow through the cell. 

The contents of the bottles is unknown. 

Low Pour-150 oil (LP-150), a pharmaceutical grade white mineral oil, is currently 

leaking from one of the shielded viewing windows in the GPC. However, LP-150 does not 

contain any RCRA hazardous constituents nor is it classified as a RCRA-listed or 

characteristic waste. 

Based on this review there are no indications that RCRA hazardous waste or hazardous 

constituents were managed in the GPC. The fuel cladding and saw fines would not be 

regulated under RCRA pursuant to the Atomic Energy Act (Am) by-product exclusion. 

There are no known releases of any material to the environment from the GPC. Releases 

to the underlying sand and gravel are considered unlikely since the cell is lined with 

welded stainless steel and the concrete floor is 0.51 meters to 0.91 meters (1.67 to 3.0 
ft) thick. If any sample bottles containing liquid chemicals are present in the GPC 
their contents have probably evaporated and discharged through the head end ventilation 

system. Any fine material that may have become airborne would have been removed by the 

roughing and HEPA filters in the head end ventilation filtration system before being 

discharged from the main stack. No further action is proposed for the general purpose 

cell. 
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3 . 3 . 5  Associated Rooms 

3 . 3 . 5 . 1  General Purpose Cell Crane Room (GCR) and Crane Room Extension 

The General Purpose Cell Crane Room (GCR), located west of the GPC, originally measured 

3.05  meters (10 ft) wide by 3.73  meters (12 .25  ft) long. The GCR is positioned below 

grade at elevation 2 2 . 4  meters ( 7 3 . 5  ft). The GCR was lengthened in 1971 to facilitate 
crane and manipulator storage. This crane room extension, situated at elevation 26.36 

meters ( 8 6 . 5  ft), augmented the upper portion of the GPCR by 4.88  meters (16  ft). The 

floor, ceiling and walls range from 0 . 6 1  meters (2  ft) to 1 . 2 2  meters ( 4  ft) thick. The 

crane room is separated from the GPC by a 0.76 meter ( 2 . 5  ft) shielding wall and 

vertical lift door. 

Features of the GCR include a work platform 3.96 meters (13 ft) above the floor to allow 

worker access to the crane; spray headers for washing radioactive contamination from the 

crane, PAR, bridges, and motors; and gear boxes for the GPC-GCR door jacks. A concrete 

vault located at the west end of the GCR extension contains a 22,450 liter ( 5 , 9 3 0  gal) 

tank (12-35104) used to collect free-flowing drainage from all the crane rooms, 

including, the Chemical Process Crane Room (CCR), the Equipment Decontamination Room 

(EDR), the PMC Mechanical Crane Room (MCR), and the Scrap Removal Room. The tank also 

collected liquid from the CPC-EDR door slot. The solutions were transferred to the 

waste evaporator feed tank 7D-2 by eductor 15H-5. Condensate from these cells continues 

to be collected in tank 12-35104 in small quantities, although the tank is no longer 

routinely used for water management in the Process Building. The tank is equipped with 

a level recorder and a high level alarm. Records are maintained for all transfers from 

this tank. 

The containment vault for tank 12-35104 is constructed of concrete. The walls and 

precast cover tops are 0.30  meter (1 ft) thick, while the floor of the vault is 0 . 6 1  

meter ( 2  ft) thick. The precast covers are sealed with a water proof membrane. The 

bottom of the vault is located at elevation 26.36 meters (86.67 ft). Tank 12-35104 is 

constructed of 304L stainless steel with continuous fusion welding on both sides of the 

joint where possible. Full-penetration butt welding was used where welding from both 
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sides was not possible. There are five lines to and from the tank. In addition, a 
vent/overflow is located at the top front of the tank. (Drawing 2401-12-35104-1 and 

2401-12-212-2). 

The GCR can be entered from the General Operating Aisle through an airlock measuring 

3.96 meters x 1.52 meters x 6.71 meters (13 ft x 5 ft x 22 ft) high. There is a 0.89 

meter x 1.75 meter (2.91 ft x 5.75 ft) hatch and a 0.71 meter x 0.76 meter (2.33 ft x 

2.5 ft) hinged hatch on the elevated platform. A viewing window installation on the 

north wall at 28.14 meters (92.33 ft) was never completed. 

The GCR was used for contact maintenance work on the GPC crane, power manipulator, and 

the GPC-GCR door mechanism and also allowed for remote decontamination of the crane and 

the power manipulator. The equipment was typically decontaminated prior to routine 

maintenance activities. Chemicals used in decontamination were TURCW 4518, TURCW 

4521, and Alconox@ detergent. The decontamination solutions were collected in tank 12- 

35104 and subsequently transferred to 8 0 - 2  for management. 

The GCR and extension was decontaminated by hydrobrushing, deck brushing, and scrubbing 

by NFS. The quantity and type of decontamination solutions were not recorded with one 

exception, when the area was scrubbed with a "caustic" solution. However, because the 

decontamination work was performed using a hydrobush, the actual volumes used are 

thought to be insignificant. 

There are no records to indicate that a failure of the walls, floor, or sump occurred 

during operation, nor do the chemicals used in this area meet the definition of a RCRA 

hazardous waste or hazardous constituents. Although tank 12-35104 continues to be used 

on an intermittent basis, transfer records do not indicate that there has been any 

release from this tank, hence no further action is proposed at this time. 

3.4 Miniature Cell 

The miniature cell (MC) is located east of the GPC below grade at a plant elevation of 
23.32 meters (76.5 ft) (Fig. 3a). The MC is not being used at present and was not used 
for any purpose during fuel reprocessing. 
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3.4.1 

The M 

Cell Description and Control Features 

is of concrete construction and is 3 .  5 meters ( ft) wide, .11 meters (13.5 
ft) long, and 5.49 meters (18 ft) high (Burn 1983). The north wall is 1.07 meters (3.5 

ft) thick, the east wall is 0.46 meters (1.5 ft) thick, the south wall is 0.61 (2 ft) 

thick, and the west wall is 1.07 meters to 1.57 meters (3.5-5.167 ft) thick. The 

ceiling is 1.68 meters (5.5 ft) thick. 

The floor is 0.61 meters (2 ft) thick and covered with stainless steel. The floor 

slopes to a stainless steel-lined sump located in the southwest corner of the MC. The 

sump was designed so that liquids would be transferred by an eductor to tank 7D-14, the 

hot analytical cell drain catch tank, located in the liquid waste cell. However, at 

present the sump and 7D-14 are not connected, There is no underground piping beneath 

the MC. 

A lead glass viewing window in the north wall of the MC allows viewing from the general 

purpose cell operating aisle. The window contains four panes of 15- to 27.5-centimeter 

(6-11 in) thick leaded glass (West Valley Nuclear Services 1993). The space between the 

panes is filled with the same white mineral oil that is present in the PMC and GPC 

shield windows. 

The MC can be accessed at the following three locations: 

1) a labyrinth-type air lock and a shield door at the northeast corner of the MC 
that connects to the general purpose cell operating aisle. 

2) a shielded transfer slot over the viewing window that allows objects up to 10- 
centimeters (5-in) diameter to be passed between the MC and the general purpose 

cell operating aisle. 

3 )  a 51-centimeter (20-in) vertical transfer chute in the ceiling in the northwest 

corner of the MC that connects to the PMC. 
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The MC is ventilated by the head end ventilation system and receives its air flow from 

the general purpose cell operating aisle. Air is discharged from the MC to the GPC and 

then to the head end ventilation building, where it is filtered before being released 

through the main stack. 

3.4.2 Historical Operations and Decontamination Activities 

3.4.2.1 Historical Operations 

The MC was not used during fuel reprocessing operations and it never contained any 

process equipment (Burn 1983). It was designed and built for possible use as an 

experimental, research, or special project area. The only equipment present in the MC 

is a l-ton monorail hoist that traverses the length of the MC on rails located 5.18 

meters (17 ft) above the cell floor. The original equipment in the MC is listed in 

Table 6. 

The MC is currently not in use. 

3.4.2.2 Decontamination and Decommissioning Activities 

Decontamination and decommissioning activities have not been conducted in the MC since 

reprocessing operations ceased. 

3.4.3 Current Conditions 

There have not been any manned entries into the MC since 1966, so  a detailed description 

of the condition of the cell is not available. The floor of the MC is reportedly 

covered with radioactive dust which infiltrated from adjacent cells during operations. 

The dose rate in the cell is estimated to be 1 R/hr to 2 R/hr (Jacoby June 1982) with 

a estimated total activity of 2.82 Ci (Goodman December 5, 1985). 
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3.4.4 Conclusions: Potential for Release 

The MC was not used during reprocessing nor is it being used at present. 

not used in the MC and none are believed to be currently present. 

proposed for the miniature cell. 

Chemicals were 

No further action is 

3.5 Extraction Cell No. 1 

Extraction cell No. 1 (XC-1) is located at the southeast corner of the CPC at a plant 
elevation of 30.48 meters (100 ft) . (See Fig. 3. ) The uranium and plutonium in the 

dissolved nuclear fuel was separated from the fission products in XC-1 using a solvent 

extraction process. A second solvent extraction cycle in XC-1 separated the uranium 

from the plutonium. 

3.5.1 Cell Description and Control Features 

XC-1 is 4.88 meters (16 ft) wide, 5.03 meters (16.5 ft) long, and 16.76 meters (55 ft) 
high (Burn 1983). The concrete floor is 0.91 meters (3 ft) thick and lined with a 304L 

stainless steel that extends up the walls to a height of  0.46 meters (18 in), providing 

a spill containment volume of approximately 11,215 liters (2,960 gal). The remainder 

of the walls and the ceiling are carboline-coated concrete. 

A stainless steel-lined floor sump is located about midway along the north wall of XC-1. 
The sump is equipped with a level indicator, high-level alarm, and a steam eductor. The 

sump received liquids released in XC-1 during operations and liquids that drained from 

three pump niches in the lower warm aisle that housed the HAF valve, the 4G5-5A feed 

pump, and the 4G9-9A organic pump (Riethmiller 1981). 

During reprocessing, liquids in the sump were transferred by steam eductor 15H-9 to the 

"hold" side of the partition cycle waste tank (4D-2) in XC-1. Depending on the 

concentration of uranium and plutonium in the liquid in 4D-2, it was routed to either 

the high-level waste evaporator feed tank (7D-1) in XC-1 or to the rework evaporator 
feed tank (7D-8) in the liquid waste cell. The effluent in 70-1 would be transferred 
to the high-level waste evaporator (7C-1) in the CPC and then to tank 8D-2 in the high- 

level waste storage tank farm. 
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Although XC-1 is no longer in operation provisions exist for emptying the sump in the 

unlikely event that liquids enter the cell. The sump can currently be jetted to 4D-2, 

to 7D-1 in XC-1, and then to tank 8D-2. 

The south wall is 1.60 meters (5.25 ft) thick, the north and west walls are 1.52 meters 

(5.0 ft) thick, and the east wall is 0.91 meters (3.0 ft) thick. The ceiling is 1.52 

meters (5.0 ft) thick. Access to XC-1 is through a 1.52-meter (5-ft) square hatch in 

the ceiling that connects with the extraction chemical room (XCR). 

There is no underground piping beneath XC-1. There are approximately one hundred 

penetrations of the walls a.nd ceiling of XC-1 that accommodate process and utility 

piping . 

XC-1 is ventilated by the main ventilation system and receives airflow from the lower 
warm aisle (LWA) via the pump niches. During fuel reprocessing, air was discharged from 

XC-1 to the ventilation wash room washer that is now out-of-service. Air from XC-1 

currently bypasses the ventilation wash room washer to the main ventilation exhaust 

plenum, passing through thirty roughing filters and thirty HEPA filters before 

discharging through the plant main stack. 

3.5.2 Historical Operations and Decontamination Activities 

XC-1 contains the partition cycle extraction columns, feed and waste tanks, and other 

vessels and piping that were used in the partition cycle of the solvent extraction 

system (Table 7). All of the equipment in XC-1 is constructed of 304L stainless steel. 

3.5.2.1 Historical Operations 

The three extraction cells, XC-1, XC-2, XC-3, and the product purification cell (PPC) 

used a solvent extraction process to extract uranium and plutonium from the dissolved 

nuclear fuel. The sheared nuclear fuel produced in the PMC was dissolved with 

concentrated nitric acid in one of two dissolvers in the CPC. The dissolver solution 

was an aqueous nitric acid solution that contained dissolved uranium, plutonium, fission 

products, and small amounts of neutron activation products (Nuclear Fuel Services, Inc. 

1973). 
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The solvent extraction system was designed to process 2,500 kilograms of uranium and 50 

kilograms of plutonium per day (Nuclear Fuel Services 1973). The solvent extraction 

process was comprised of five cycles: partition cycle, first uranium extraction cycle, 

second uranium extraction cycle, first plutonium extraction cycle, and the second 

plutonium extraction cycle. 

Partition cycle operations were conducted in XC-1. The partition cycle used an organic 

solvent solution composed of 30% tributyl-phosphate (TBP) dissolved in n-dodecane to 
separate the uranium and plutonium from the fission products in the dissolved fuel and 

to separate the uranium from the plutonium. 

The dissolver solution was transferred from the feed adjustment and accountability tank 

(3D-1) in the CPC to the partition cycle feed tank (4D-1) in XC-1 (Table 7). The 

solution was then transferred from 4D-1 to the partition cycle extraction column (4C-1) 
in XC-1. The TBP solution was pumped from solvent storage tank 1 (13D-4) in XC-2 (Table 
8 )  into the bottom of 4C-1 while a nitric acid scrub stream from the extraction chemical 
room was added to the top of 4C-1. 

The uranium and plutonium in the dissolver solution was present as UO,(NO,), and 

PuO,(NO,),. These nitrates formed complexes with TBP in the following manner: MO,(NO,), 

* (TBP),. More than 99.5% of the uranium and plutonium in the dissolver solution would 
partition into the organic phase, After sufficient time to allow for the separation of 

the organic and aqueous phases, the organic phase would exit the top of 4C-1 and be 
transferred to the bottom of partition column 4C-2. 

The majority of the fission products (>99.9%) would remain in the aqueous phase waste 

stream and exit the bottom of 4C-1 to the 4C-1 aqueous decanter (4Y-1), where any 
remaining organic phase was separated from the aqueous stream. The aqueous stream was 

collected in the partition cycle waste catchhold tank (4D-2) in XC-1. (See Table 7.) 

The solution in 4D-2 was sampled for uranium and plutonium content. If the uranium and 
plutonium concentrations were sufficiently low and uneconomical for further 

reprocessing, the solution was transferred by eductor to the high-level waste evaporator 

feed tank (7D-1) in XC-1. The solution was then transferred from 7D-1 to the high-level 

waste evaporator (7C-1) in the CPC, and then to high-level waste tank 8D-2 in the high- 
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level waste tank farm north of the process building. If the uranium and plutonium 
concentration was economical for reprocessing, the solution was sent to the rework 

evaporator feed tank (7D-8) in the LWC. 

The organic phase in 4 C - 2  was combined with an aqueous phase containing nitric acid, 

ferrous sulfamate, and/or hydroxylamine nitrate added to the top of 4C-2 to reduce the 
plutonium from a +IV to a +I11 valence state. Pu(+III) is more soluble in the aqueous 

phase, resulting in the separation of plutonium into the aqueous phase from the uranium, 

which remained in the organic phase. 

The plutonium in the aqueous phase would exit the bottom of 4C-2 to the top of the 

plutonium scrub column (4C-3) in XC-1, where it was scrubbed with fresh TBP/n-dodecane 
solvent (from tank 13D-4 in XC-2) to complete the separation of plutonium and uranium. 
The aqueous plutonium product stream would exit the bottom of the column and be 
collected in the plutonium feed conditioner (40-6) located in XC-2, where it was 

prepared for solvent processing in the first plutonium-extraction cycle. (The first 

plutonium-extraction cycle operations are discussed in section 3.6.2.1.) The organic 

scrub stream, which contained small amounts of uranium, would be transferred back to 4 C -  

2. 

The uranium in the organic phase would leave the top of 4C-2 and be pumped to the bottom 

of the uranium strip column (4C-4) in XC-2 where the final stage of the partition cycle 

was completed and the uranium product stream was transferred to the first uranium- 

extraction cycle. The final stage of the partition cycle and the first uranium cycle 

solvent extraction process are discussed in section 3.6.2.1. 

With the exception of tank 4D-2 all of the vessels and equipment in XC-1 are no longer 

in service. If there is any liquid in the sump, it can be emptied by a steam eductor 
to 4D-2. The contents of tank 4D-2 can be transferred to the high-level waste tank 8D-2 

for management. 
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3.5.2.2 Decontamination and Decommissioning Activities 

In order to complete the planned expansion work in XC-1 it was necessary to reduce 
radiation levels in the cell by decontaminating the cell and its vessels and piping. 
Decontamination activities in XC-1 began on March 11, 1972 (Riethmiller 1981). 

3.5.2.2.1 Cell Decontamination 

The interior of XC-1 was flushed with water from the three in-cell decontamination spray 
heads on ten different occasions between March 30 and June 29, 1972 (Riethmiller 1981). 

The spray heads are located near the center of the cell at approximate heights of 3.3 

meters, 11 meters, and 16.76 meters (18 ft, 36 ft, and 55 ft). The flushes were 10 to 
30 minutes in duration. On June 29, 1972 a manned entry from the ceiling hatch 

indicated a maximum radiation level in excess of 50 R/hr near tank 4D-1 at the second 

stair landing from the top of the cell. 

XC-1 was sprayed with water another ten times between June 29, 1972 and February 20, 

1973 (Riethmiller 1981). The final survey on February 21, 1973 indicated levels of 30 
R/hr to 50 R/hr at the second stair landing and 10 R/hr to 50 R/hr at the first landing. 

Chemicals were not used to decontaminate XC-1 through the in-cell decontamination spray 

heads during the 1972-1973 decontamination effort. 

The floor and sump in XC-1 received decontamination solutions that drained from the pump 

and valve niches located on the lower warm aisle. The first decontamination effort was 

on May 21, 1972, when the 4G9-9A pump niche was flushed. The HAF check valve niche was 

flushed approximately ten times between August 1, 1972 and April 18, 1973. A 2,000- 

liter sodium tartrate solution flush was completed on March 19, 1973, followed by six 

water flushes by April 18, 1973. HAF refers to the feed solution from the chemical 

process cell that contained the dissolved plutonium, uranium, and fission products that 

was sent to XC-1 for solvent extraction. 

XC-1 received only 2,000 liters of sodium tartrate solution during the decontamination 

of the HAF check valve niche. The total amount of chemicals used was 240 liters of 18 
M sodium hydroxide and 40 kilograms of tartaric acid (Riethmiller 1981). An estimated 
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4,000 gallons of water were added to XC-1 through the in-cell sprays and 6,000 gallons, 

a conservative estimate, added through niche decontamination. 

The water and decontamination solutions would have been pumped from the sump to the tank 

4D-2, tank 7D-1, 7C-1, and then to tank 8D-2. 

3.5.2.2.2 Vessel Decontamination 

The following vessels and columns in XC-1 were decontaminated between March 11, 1972 and 
May 8 ,  1973: 

4D-1 - Partition-cycle feed tank 
4C-1 - Partition-cycle extraction column 

4D-2 - Partition-cycle waste catch hold tank 
4C-2 - Partition-cycle partition column 

4C-3 - Partition-cycle Pu scrub column 

7D-1 - High-level waste evaporator feed tank 
4Y-14 - Head pot 
4C-13A - Partition-cycle feed pump pot 

4C-13B - Partition-cycle feed pump pot 

4Y-5 - HAP surge tank 
4Y-6 - HBU surge tank 

The following type and volume of decontamination solutions were flushed through these 
vessels during this time period (Riethmiller 1981): 

0 Water: more than 400,000 liters 

0 Type 1 Decontamination Solution: 40 ,000  liters 

0 Type 2 Decontamination Solution: 54,000 liters 

0 0.8 M aluminum nitrate (Al(NO,),) decontamination solution: 5,000 liters 
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0 2 M nitric acid ("0,) - 0.05 M ammonium fluoride (NH,F) decontamination 
solution: 18,500 liters 

0 Sodium tartrate decontamination solution: 12,000 liters 

0 Citric acid/nitric acid decontamination solution: 24,000 liters 

0 2.0 M sodium hydroxide: 10,000 liters 

0.25 M sodium hydroxide: more than 12,000 liters 

0 0.05 M nitric acid: 12,000 liters 

0 3.0 M nitric acid: unknown volume 

0 1.5 M sodium nitrate: 2,000 liters 

0 2.0 M sodium nitrate and 0.1 M sodium hydroxide solution: 2,000 liters 

0 1 M nitric acid, 0.1 M ferrous sulfate, 0.05 M ammonium fluoride solution: 
1,500 liters 

0 Steam flushing: unknown volume 

The composition of  the various decontamination solutions is as follows (Riethmiller 

1981) : 

0 Type 1 decontamination solution (1,000 liters): 

1) 500 liters of  water heated to 150°F 

2) 200 liters of  18 M sodium hydroxide (NaOH) 
3 )  100 lbs of potassium permanganate (KMnO,) 
4 )  55 lbs of potassium dichromate (KCr,O,) 

5) water at temperatures of 180"F-200°F added to make a total of 1,000 

liters 
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0 Type 2 decontamination solution (1,000 liters): 

1) 700 liters of water heated to 150°F 

2) 180 l b s  of oxalic acid (H,C,O,) 

3) 10 lbs of citric acid (H,C,H,O,) 
4 )  10 lbs of tartaric acid (H,C,O,) 

5) 8 lbs of sodium-nitrilotriacetate (NTA) C,H,NO,a3Na 
6) water at temperatures of 150"F-170°F added to make a total of  

1,000 liters 

0 0.8 M aluminum nitrate (Al(NO,),) decontamination solution (1,000 liters): 

1) 700 liters of water 

2) 675 lbs of aluminum nitrate (Al(NO,),) 
3) water added to make a total of 1,000 liters 

0 2.0 M nitric acid ("0,) and 0.05 M ammonium fluoride (NH,F) decontamination 
solution (1,000 liters): 

1) 870 liters of water 

2) 4 lbs of ammonium fluoride (NH,F) 
3) 130 liters of 15 M nitric acid ("0,) 

0 Sodium tartrate decontamination solution (1,000 liters) 

1) 880 liters water 
2) 120 liters of 18 M sodium hydroxide (NaOH) 
3) 20 kgs of tartaric acid (H,C,O,), heated to 150"F-17OoF 

0 Citric acid/nitric acid decontamination solution (1,000 liters): 

1) 800 liters of water heated to 150 "F 

2) 108.5 liters of citric acid (H,C,H,O,) 
3) 19.3 liters of  15 M nitric acid ("0,) 
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The spent decontamination solutions were ultimately transferred in sequence to 4D-2, 7D- 
1, 7C-1, and 8D-2 for management. 

3.5.3 Current Conditions 

XC-1 was last entered in 1972 for a radiation survey. Since the manned entry was only 

to the second stair landing from the top of the cell, the physical condition o f  the cell 

is unknown. In 1978 a remote radiation survey was performed by lowering 

thermoluminescent dosimeters through the ceiling into the cell. The dose rate in the 

cell is reported to range from 4 R/hr at the top o f  the cell to 33 R/hr at the bottom 

(Riethmiller 1981; Burn 1983). The high dose rate at the floor was attributed to a dark 
particulate matter that was insoluble in water (Riethmiller 198l), while contaminated 

walls or tanks 4D-1, 4D-2, or 7D-1 are the source of radiation near the top of the cell 

(West Valley Nuclear Services 1993). The composition of the dark particulate matter is 

unknown but it may be process material remaining from the reprocessing operation. One 

or more vessels in the cell may still contain insoluble fuel particle residues (Burn 
1983). A number of plugged lines, unflushed decanters, ventilation off-gas piping, and 

a probable sludge layer in 4D-1 may also contribute to the radiation levels (Riethmiller 

1981). 

3.5.4 Conclusions: Potential for Release 

A number of chemicals were used in XC-1 during the partition cycle operations and 

decontamination of the cell. None of these chemicals have been identified as a RCRA 

hazardous constituent. Based on this review, there are no indications that RCRA-listed 

hazardous waste or hazardous constituents were or are managed in XC-1. Residual 

material that contributes to the measured dose rate in the cell may still be present in 

the vessels and on the floor of XC-1. It is not known whether this material is a RCRA 

characteristic waste since it has not been sampled and analyzed by TCLP methods. 

Regardless of its classification, the material is contained and confined within 

stainless steel vessels, and piping, and if any material were released it would be 

containedby the cell’s welded stainless steel liner, which provides about11,215 liters 

(2,960 gal) of spill containment. 
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There were no known releases of any material from XC-1 to the environment. There were 

no reported catastrophic releases from the partition cycle equipment during reprocessing 

that would have exceeded the containment capacity. Any liquids spilled during 

reprocessing would have drained to the sump and would have been transferred to tank 8D-2 

for management. The volume of liquid added to the cell during in-cell decontamination 

was limited by the boil-off rate of the high-level waste evaporator (Riethmiller 1981) 

and did not exceed the cell's containment capacity. No further action is proposed for 

extraction cell No. 1. 

3.6 Extraction Cell N o .  2 

Extraction cell No. 2 (XC-2) is a reinforced concrete cell located east of and 

immediately adjacent to XC-1 at a plant elevation of 30.48 meters (100 ft). (See 

Fig. 3.) XC-2 contains the solvent extraction columns and feed tanks for the last stage 

of the partition cycle, the first uranium cycle, and the first plutonium cycle. All of 

the equipment in XC-2 is constructed of 304L stainless steel. (See Table 8.) 

3.6.1 Cell Description and Control Features 

XC-2 is 6.32 meters (20.75 ft) wide, 6.4 meters (21.0 ft) long, and 17.37 meters (57.0 
ft) high (Burn 1983). The floor is 0.91 meters (3 ft) thick and is covered with 304L 

stainless steel that extends up the walls to a height o f  0.46 meters (1.5 ft), providing 
approximately 18,520 liters (4,890 gal) of spill containment. A stainless steel-lined 

sump is located in the floor midway along the west wall of the cell. Liquids in the 

sump are transferred to the liquid waste cell solvent waste hold tank 13D-8 by eductor 

15H-10 (Riethmiller 1981). 

The ceiling and the west, north, and south walls are 0.91 meters (3 ft) thick. The east 
wall is 0.46 meters (1.5 ft) thick. Access to XC-2 is through a 0.23-meter (0.75-ft) 

thick access door located at ground level in the cell access area. 

Three pump niches in the lower warm aisle (Fig. 11) drain into the sump in XC-2: 

- the plutonium-extraction column feed pump and spare (4G-33 and 4G-33A) 
and the #2 solvent system supply pump (13G-12) 
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- the spare solvent supply pump (13G-llA) and the #1 solvent system 
Supply pump (13G-11) 

- the organic feed pump to column 4C-10 (4G-26) and its spare (4G-26A) 

Four niches in the upper warm aisle (Fig. 12) drain into the sump in XC-2 

- first solvent washer recirculation pump niche (13G-1 and 13G-2) 

- second solvent washer recirculation pump niche (13G-3 and 13G-4) 

- solvent cleanup pump niche (13G-14) 

- solvent filter niche (13T-1) 

There is no underground piping beneath XC-2. There are approximately fifty penetrations 

of the walls and ceiling of XC-2 that accommodate utility and process piping to and from 
the cell (Bechtel 1963). 

XC-2 is ventilated by the main ventilation distribution system and receives its airflow 

from the east mechanical operating aisle via the cell access aisle. During fuel 

reprocessing, air was discharged to the ventilationwash roomwasher, which is currently 

out of service. The air discharge currently bypasses the washer to the main ventilation 

exhaust plenum, where it passes through thirty roughing filters and thirty HEPA filters 

before being discharged through the main stack. 

3.6.2 Historical Operations and Decontamination Activities 

The final stage of the partition cycle, the first uranium cycle, and the first plutonium 

cycle were conducted in XC-2. XC-2 was capable of processing low enriched uranium (3% 
U-235) at a rate of 1.0 ton per day and plutonium at a rate of 30 kilograms per day 
(Nuclear Fuel Services, Inc. 1973). XC-2 was also capable of recovering solvent used 

in the solvent extraction process at a rate equivalent to the fuel reprocessing rate. 

The equipment present in XC-2 during reprocessing is listed in Table 8. 
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3.6.2.1 Historical Operations 

Final Stage Partition Cycle 

The uranium in the organic phase would leave the top of 4C-2 in XC-1 and be pumped to 

the bottom of the uranium strip column (4C-4) in XC-2 (Table 8). Dilute nitric acid 

(0.01M) was added to the top of 4C-4, which caused the uranium to transfer into the 

aqueous phase as uranyl nitrate. The solvent waste and the aqueous waste stream 

containing uranium followed separate pathways, The solvent waste stream would exit the 

top of 4C-4 and flow to the first solvent cleanup system in XC-2. (See section 

3.9.2.1.) The aqueous phase product stream containing the uranium would be transferred 

for further processing in the first uranium cycle. 

First Uranium Cycle 

The aqueous phase product stream from 4C-4, which contained 60-80 grams uranium per 

liter, was processed through the first intercycle evaporator feed tank and then to the 

first intercycle evaporator, where the uranium was concentrated to 250 grams o f  uranium 

per liter. The concentrate was cooled in the first intercycle evaporator cooler and 

then transferred by gravity to the first uranium cycle feed conditioner tank (4D-9) in 
xc-2. 

Nitric acid was added to the aqueous solution in 4D-9 to achieve the proper acidity 

required for the first uranium cycle operations. The acidified aqueous uranium solution 

was transferred from 4D-9 to a measuring pot (4Y-24) and then to the first uranium cycle 

extraction column (4C-9) in XC-2 (Table 8). 

Two nitric acid scrub streams were added to the top of 4C-9, one of  which contained 

ferrous sulfamate and/or hydroxylamine nitrate, to reduce any plutonium remaining in the 

solution from the ( + I V )  to the (+IIT) valence state and separate plutonium to the 

aqueous phase from uranium, which transferred to the organic phase. While the nitric 

acid was added to the top of 4C-9, a TBP/n-dodecane solution from the No. 2 solvent 

system storage tank (13D-5) in XC-2 was pumped into the bottom of  4C-9. More than 99.5% 

of the uranium would partition to the organic phase and exit the top of 4C-9 to 4Y-21 

and then be pumped to the bottom of the first uranium strip column (4C-10) in XC-3. 
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The aqueous stream would contain some plutonium and 99% of the fission products that 

entered the feed to the first uranium cycle. This stream was transferred to the 4 C - 9  

aqueous decanter (4Y-9) and then to the first uranium cycle catchhold tank (4D-10) in 

the liquid waste cell. 

A strip solution of dilute nitric acid was pumped into 4 C - 1 0  to strip the uranium from 

the organic phase and into the aqueous phase. The aqueous phase would be sent to the 

second intercycle evaporator system in XC-3. The organic waste stream would exit the 

top of 4C-10 and flow to the No. 2 solvent system in XC-2 for cleanup. 

First Plutonium Cycle 

The aqueous plutonium product stream from the partition cycle was collected in the 

plutonium-cycle feed conditioner tank (4D-6) in XC-2 where the acid concentration was 
adjusted and sodium nitrate added to reoxidize the plutonium from a (+III) to a (+IV) 
valence state so the plutonium could be extracted into an organic phase. The plutonium 

product stream was put through two plutonium solvent extraction cycles, with the first 

being carried out in XC-2. 

The aqueous feed solution containing plutonium, HNO,, and small amounts of fission 

products was passed into 4Y-32 and then into the extraction section of the plutonium 

cycle extraction column (4C-7) in XC-2 (Table 8). A nitric acid scrub stream was added 

to the top of 4C-7 and a solution of TBP/n-dodecane from the No. 1 solvent storage tank 
(13D-4) in XC-2 would be pumped into the bottom of 4C-7. 

Greater than 99.5% of the plutonium would partition to the organic phase and would exit 
the top of 4C-7 to 4C-8, the plutonium cycle strip column, in XC-2. A weak nitric acid- 

hydroxylamine nitrate strip solution would be added to the plutonium-containing organic 

phase in 4C-8. The strip solution would cause the plutonium to change its valence state 

from (+IV) to (+III) and transfer the plutonium back to the aqueous phase, which would 
then exit the bottom of 4C-8 and be transferred to the second plutonium-cycle feed 

conditioner tank (5D-1) in XC-3. 
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Approximately 99% of the fission products present in the feed solution to 4C-7 would 

partition to the aqueous waste stream exiting the bottom of 4C-7. This stream would 

pass through the 4C-7 aqueous decanter (4Y-7), where residual solvent was removed, and 

then to the plutonium cycle waste catch/hold tank (4D-8) in the liquid waste cell. 

A 35% solution of hydrazine was added to 4C-8 instead of the nitric acid-hydroxylamine 
nitrate strip solution during a test conducted between March 11 and March 13, 1971. The 

test was conducted to evaluate the ability of hydrazine to decrease nitrite and 

plutonium concentrations in the organic phase in 4C-8. 

3.6.2.2 Decontamination and Decommissioning Operations 

Decontamination of the interior of XC-2 and its associ ted vessels a d pipin a 

necessary to complete the planned expansion of the reprocessing facility. 
Decontamination activities in XC-2 began on March 30, 1972 and were completed on June 

17, 1972 (Riethmiller 1981). Decontamination included remote spraying of the cell, 

followed by scrubbing and mopping with decontamination solutions after radiation levels 

were reduced. 

3.6.2.2.1 Cell Decontamination 

The decontamination of the interior of XC-2 began on March 30,  1972, when the cell was 

flushed five times with water from the in-cell decontamination spray heads. XC-2 is 

equipped with three in-cell decontamination spray heads located in the middle of the 

cell at the top and at one-third and two-thirds heights above the floor of the cell. 

Decontamination activities in XC-2 were done remotely through the in-cell 

decontamination spray heads; after XC-2 was entered decontamination activities were 

carried out manually. 

The interior of XC-2 was flushed and manually scrubbed with the following solutions 

(Riethmiller 1981): 

Sodium tartrate decontamination solution: 18,000 liters 

0.2M oxalic acid: 2,000 liters 

Type 1 decontamination solution - 1,500 liters 

RFI:0002923.RM 44 



WVDP-RFI-016 
Rev. 0 

Type 2 decontamination solution: 2,000 liters 

Radiac/NTA decontamination solution: 4,000 liters 

Water rinses: > 75,000 liters 

These volumes include the volumes of decontamination solution that drained to XC-2 
during the cleanup of the upper warm aisle pump niches housing pumps 13G-1 and 13G-2 and 

pumps 13G-3 and 13G-4 (Riethmiller 1981). 

These solutions drained to the XC-2 sump and were transferred by eductor to the solvent 

waste hold tank (130-8) in the liquid waste cell. From tank 13D-8 the effluent would 

follow one of three paths. See section 3.9.2.1(i). 

3.6.2.2.2 Vessel Decontamination 

The first uranium cycle, the first plutonium cycle, the solvent storage tanks, and the 

solvent washers inXC-2 were flushed with decontamination solutions betweenMarch 23 and 

June 3, 1972 (Riethmiller 1981). 

The first uranium cycle vessels in XC-2 - 4D-9, 4Y-24, 4C-9, 4Y-25, 4Y-9, and 4Y-21 
(Table 8) - were flushed with the following decontamination solutions between March 23 
and April 26, 1972: 

1) Water - More than 60,000 liters 
2) Type 1 solution - 10,000 liters 

3) Type 2 solution - 10,000 liters 
4) Sodium tartrate solution - 5,000 liters 

5) Citric acid/nitric acid solution - unknown volume 
6) 2M nitric acid ("0,) - 0.05M ammonium fluoride (NH,F) solution - 

8,000 liters 

7) 0.8M aluminum nitrate (Al(NO,),) solution - 2,000 liters 
8) 1M nitric acid - 0.1M ferrous sulfamate - 0.05M ammonium fluoride 

solution - 1,500 liters 
9) 0.6M aluminum nitrate solution - 500 liters 
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The waste solutions were routed to tanks 4D-10 and 4D-13 in the liquid waste cell. 

The plutonium cycle vessels in XC-2 - 4D-6, 4Y-32, 4C-7, 4C-8, 4Y-35, and 4Y-8 (Table 
8) -were flushed with the following decontamination solutions in March and April 1972: 

1) Sodium tartrate solution - 900 liters 

2) Water - 2,700 liters 
3) Partition cycle flushes - an unknown volume 

4) 2M nitric acid ("0,) - 0.05M ammonium fluoride (NH,F) solution - 

8,000 liters 

5) 0.8M aluminum nitrate (Al(NO,),) solution - 2,000 liters 

6) 1M nitric acid - 0.1M ferrous sulfamate - 0.05M ammonium fluoride 

solution - 1,500 liters 

7) 0.6M aluminum nitrate solution - 500 liters 

The waste solution was routed to tank 4D-8 in the LWC. 

The solvent storage tanks in XC-2 - 13D-4, 13D-5, and 13D-18 (Table 8) - were flushed 
with the following decontamination solutions between April 4 and June 3, 1972: 

Water - 55,000 liters 

Type 1 solution - 8,000 liters 
Type 2 solution - 8,000 liters 
Sodium tartrate solution - 7,000 liters 

The waste solutions were routed to tank 13D-7 and 13D-8 in the liquid waste cell. 

The solvent washer vessels in XC-2 - 13D-1, 13D-2, 13C-1 ,  13C-2, 13C-4, and 13C-5 (Table 

8) -were flushed with the following decontamination solutions between April 4 and June 

3, 1972: 

Water - 64,000 liters 
Type 1 solution - 12,000 liters 
Type 2 solution - 12,000 liters 

Sodium tartrate solution - 2,000 liters 
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Waste solutions were routed to tanks 13D-7 and 13D-8 in the liquid waste cell. 

3.6.3 Current Conditions 

The last manned entry into XC-2 occurred in the mid-1980s and little information on the 
physical condition of the cell exists. The radiation levels in the cell reportedly 

range from 10 mR/h to 90 mR/hr (Burn 1983), with an estimated total radioactive content 

of 420 Ci (West Valley Nuclear Services July 29, 1993). The dose rate is approximately 

constant over a substantial portion of the cell, suggesting radiation sources are 

distributed throughout the equipment and walls of the cell and are not restricted to the 

floor (West Valley Nuclear Services July 29, 1993). One or more of the vessels in the 

cell may contain insoluble fuel residues to account for the radiation source. The floor 

is reportedly highly contaminated with loose material (Burn 1983). 

3.6.4 Conclusions: Potential for Release 

A number of chemicals were used during reprocessing and decontamination operations in 

XC-2. Hydrazine is the only chemical that has been identified as a RCRA hazardous 

constituent. Hydrazine was used in the plutonium cycle strip column (4C-8) during a 39- 

hour test in 1971. It is no longer believed to be present in the cell since it degrades 

when exposed to nitric acid. Nitric acid was used to decontaminate 4C-8 and other 

plutonium cycle vessels in XC-2 in 1972. 

Based on this review there are no indications that RCRA-listed hazardous waste or 

hazardous constituents currently reside in XC-2. Residual material may still be present 

in the vessels and on the floor of XC-2 that contribute to the dose rate in the cell. 

It is not known whether this material is a RCRA characteristic waste since it has not 
been sampled and analyzed. Regardless of its classification, the material is contained 
and confined within stainless steel vessels and piping and if any of this material is 

released it would be contained by the cell's welded stainless steel liner that provides 

approximately 18,520 liters (4,890 gal) of spill containment. 

There are no known releases of any material from XC-2 to the environment and are 

considered unlikely since the cell is lined with a welded stainless steel liner and the 

underlying concrete floor is 0.91 meters (3 ft) thick. There were no reported 
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catastrophic releases of liquid from the equipment in XC-2 during reprocessing that 

would have exceeded the containment capacity of the liner. 

Any spills or leaks during reprocessing and solutions used to flush the cell would have 

drained into the XC-2 sump and would have been transferred by eductor 15H-10 to tank 

13D-8 in the liquid waste cell. The contents of 13D-8 followed one of three paths 

described in section 3.8.2.1( i) . The volume of decontamination solutions added to XC-2 

at any one time also did not exceed the containment capacity of the cell. No further 

action is proposed for extraction cell No. 2. 

3.6.5 Associated Rooms 

3.6.5.1 Product Packing and Shipping Area/Waste Reduction and Packaging Area 

The former product packing and shipping area (PPS) is currently called the waste 

reduction and packaging area (WRPA). It is located east of the extraction cells in the 

southeast corner of the process building at a plant elevation of 30.48 meters (100 ft) 
(Fig. 3). 

The product packing and shipping area (PPS) is 5.49 meters (18 ft) wide, 12.8 meters (42 

ft) long, and 4.42 meters (14.5 ft) high (Burn 1983). The concrete floor drains to the 

product handling area. An airlock measuring 4.88 meters x 5.49 meters x 4.27 meters 
high (16 ft x 18 ft x 14 ft) at the south end of the PPS/WRPA connects to the product 

packing and handling area, lower warm aisle, and a 2.44 meter by 3.66 meter (8 ft x 12 

ft) outdoor shipping dock. 

The end products of the reprocessing operation were aqueous plutonium nitrate and 

uranium nitrate solutions. The solutions were packaged in ten liter shipping containers 

in the adjacent product packing and handling area and shipped by truck from the product 

packing and shipping area (PPS). 

The WRPA is currently used as a low-level waste compaction area and is equipped with a 

50-ton hydraulic trash compactor that compacts compressible, low dose rate, 

radioactively-contaminated materials into special metal bins. The following material 

48 



WVDP-RFI-016 
Rev. 0 

is typically compressed: anti-contamination clothes, hoses, HEPA filters, herculite, 
wood, and lightweight metals such as aluminum that are generated in radioactively 

controlled areas. 

Radioactively contaminated glassware from the laboratories was compacted in the past but 

this practice was discontinued in 1990. The solid waste compacted in the compactor is 

classified as radioactive non-hazardous waste and does not contain any listed waste 

based on available process knowledge. Waste designated for compaction has been screened 

and classified according to protocol specified in the following WVDP standard operating 

procedures (SOPS). 

e SOP 009-05 - Operation of the Radioactive Waste Compactor 
establishes methodology for operation of the radioactive waste compactor. 

e SOP 009-02 - Solid Radioactive Waste Handling 
- establishes methodology for packaging and/or repackaging of low-level 

radioactive waste, transuranic waste, suspect transuranic waste and mixed 

waste generated at WVNS 

e SOP 300-07 - Waste Status Determination 
- establishes methodology for classifying waste after it has been generated 

in accordance with Federal and State hazardous waste regulations and 

Department of Transportation regulations. 

Compacted radioactive non-hazardous waste is currently stored in lag storage areas 1 and 

4 .  

The waste receiving and packaging area is still being used to compact low-level non- 

hazardous radioactive waste in special metal bins. Based on this review, there are no 

indications that RCRA-listed hazardous waste or hazardous constituents are managed in 

the WRPA. There are no known releases of any material from the WRPA to the environment. 

No further action is proposed for this area at this time. 
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3.7 Pump Niches, Upper Warm Aisle 

The upper warm aisle (UWA) is a reinforced concrete room next to the south wall of the 

extraction cells at a plant elevation of 34.90 meters (114.5 ft). (See Fig. 12.) The 

upper warm aisle contained shielded concrete niches that housed pumps and valves that 

were part of the reprocessing operations in the adjacent extraction cells. Two of the 

six pump niches are currently in use. 

3.7.1 Cell Description and Control Features 

The UWA is 4.88 meters (16 ft) wide, 27.43 meters (90.0 ft) long, and 5.64 meters (18.5 

ft) high (Burn 1983). The floor, ceiling, east, west, and south walls are l-foot thick. 

The north wall is 0.91 meters (3 ft) thick except where it is shared with XC-1, where 

it is 1.52 meters (5 ft) thick (Fig. 12). The UWA can be entered through a stairwell 

at its northwestern end or through an airlock from the lower extraction aisle (LXA) at 
its eastern end (Fig. 12). Equipment can be moved into and out of the UWA at its 

eastern end through a 0.91 meter x 1.52 meter (3 ft x 5 ft) hatch that connects with the 
lower warm aisle. 

The UWA contains six concrete niches that house pumps, valves, and equipment that were 

used for the solvent extraction systems in the adjacent extraction cells (Allen 1986a). 

Three of the niches are next to XC-2, two are next to XC-3, and one is next to both XC-2 

and XC-3 (Fig. 12). 

The niches are 1.22 meters (4 ft) high and are about 2.18 meters (7 ft) wide, extending 

approximately 1.83 to 3.05 meters (6 to 10 ft) into the UWA from the wall separating the 

UWA from XC-2 and XC-3. The concrete walls of the niches are 0.30 to 0.53 meters (12 

to 21 in) thick. The floors and walls of each niche are lined with 1.91-millimeter 

(0.0751 in) thick stainless steel. The niches are equipped with 76.2-millimeter (3-in) 

diameter piping that drain the niches to either XC-2 or XC-3. The niches are capped 

with a 0.30-meter (1.0 ft) thick reinforced concrete cover. 

A 5-ton bridge crane in the UWA is used to lift the niche covers and to move equipment 

in the UWA. 
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3.7.2 Historical Operations and Decontamination Activities 

3.7.2.1 Historical Operations 

The six UWA pump niches housed the following equipment: 

1) First solvent washer recirculation pumps (13G1 and 13G2) 
2) Second solvent washer recirculation pumps (13G3 and 13G4) 
3) Third solvent washer recirculation pumps (13G5 and 13G6) 
4 )  Solvent cleanup pump (13G14) 
5) Solvent filter (13T1) 
6) Solvent cycle valve manifold (SCVM) 

This equipment was used to support operation of the first and second solvent washers 
(13D-1 and 13D-2) in XC-2 and the third solvent washer (13D-3) in XC-3. The washers 
cleaned the TBP/n-dodecane solvent used in the extraction cycles. Used solvent would 
be mixed with 0.2M Na,CO, in the carbonate wash columns (13C-1, 13C-2, or 13C-3) in XC-2 
and XC-3, and the solvent would then flow into the solvent washers (13D-1, 13D-2, or 
13D-3) where it was mixed with an additional 0.2M Na,CO,. The pumps would recirculate 
the solvent and carbonate solution through the washer. Pump 13G14 and filter 13T1 were 
used to pump solvent into the carbonate wash columns. 

Any solvent or sodium carbonate solution that leaked from the pumps would drain into 
either XC-2 or XC-3 via the 76.2 millimeter (3-in) diameter pipe in each niche. The 
niches containing 13G1, 13G2, 13G3, 13G4, 13G14, and 13T1 drained into XC-2 and are no 

longer in use. The niches containing 13G5, 13G6, and SCVM drained into XC-3. These two 
niches support operation of the liquid waste treatment system (LWTS). 

3.7.2.2 Decontamination and Decommissioning Activities 

In 1972 the pumps in the niches were flushed with the decontamination solutions that 
were put through the solvent storage tanks and solvent washers in XC-2 and XC-3. The 
type andvolume of decontamination solution flushed through XC-2 is discussed in section 
3.6.2.2. According to Reithmiller (1986) the XC-3 washer system was flushed with: 

1) Water: more than 26,000 liters 
2) Type 1 solution: 4 ,000  liters 
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3) Type 2 solution: 4,000 liters 

4) Sodium tartrate solution: more than 2,000 liters 

The composition of the decontamination solutions are reported in Section 3.5.2.2.2 

In late 1983 the tops of the niches were sealed by placing a 0.25-meter (10-in) wide 

sheet metal dike around the edges of  the niches and filling the diked area with an 

expanding plastic foam. The diked area was covered with sheet metal (Allen 1986a). 

In 1984 XC-3 and the product purification cell (PPC) were selected as the location for 
the liquid waste treatment system (LWTS). Since the UWA solvent cycle valve manifold 

and 13G5/13G6 pump niches were required to support operations in the LWTS, they were 
decontaminated between January 1985 and February 1986 (Allen 1986a). The niche covers 

were removed and the niches vacuumed. The floors, walls, and equipment were coated 

twice with a strippable fixative coating to remove radioactive contamination. The glass 

cleaner Windex@ was also used. where additional decontamination was required. 

3.7.3 Current Conditions 

The SCVM and 13G5/13G6 pump niches were decontaminated and the manifold and pumps 

removed. These niches are currently used to support operation of the LWTS. The 

stainless steel liners and their walls are reported to be in very good condition (P. 

Vlad pers. corn. 1994). The other four niches are still sealed with the 0.25-meter (10- 

in) sheet metal dike filled with plastic foam. 

3.7.4 Conclusions: Potential for Release 

The pump niches in the UWA housed pumps, filters, and valves used in the solvent wash 

operations in XC-2 and XC-3. The niches were stainless steel-lined and drained to the 

sumps in XC-2 and XC-3. The pumps circulated a mixture of TBP/n-dodecane and sodium 

bicarbonate through the solvent washers. The pumps also circulated decontamination 

solutions used during decontamination of the solvent storage tanks and solvent washer 

vessels in XC-2 and XC-3. None of the chemicals that circulated through the pumps have 

been identified as a RCRA hazardous waste or hazardous constituent. 
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Based on this review there are no indications that RCRA hazardous waste or hazardous 

constituents were managed in the UWA pump niches. The third solvent washer 

recirculation pump niche and the solvent cycle valve manifold niche were decontaminated 

and their equipment removed in 1986. There are no known releases of any materials to 

the environment from the UWA pump niches. The niches are lined with welded stainless 
steel and any releases from the pumps, filters, or manifolds would have been contained 

and drained to the floor and sumps in XC-2 and XC-3. Both sumps were emptied by eductor 
to tank 13D-8 in the liquid waste cell. The welded stainless steel liners and 0.9-meter 

(3-ft) thick concrete floors of XC-2 and XC-3 would have prevented material from being 

released to the environment. No further action is proposed for the upper warm aisle 

pump niches. 

3.7.5 Associated Rooms 

3.7.5.1 Solvent Storage Terrace 

The solvent storage terrace (SST) was located on the south side of the process building 
on the roof of the upper warm aisle at a plant elevation of 39.93 meters (131 ft) (Fig. 
13). The 18,925 liter (5,000 gal.) recovered acid storage tank (7D-5) and the three 
13,250 liter (3,500 gal.) solvent waste storage tanks (13D-15, 13D-16, and 13D-17) were 

located on the SST during fuel reprocessing. 

The recovered acid storage tank (7D-5) received nitric acid that was produced from the 

bottom of the acid fractionator located in the acid recovery cell. This acid was used 

in various stages of the reprocessing operation. The three solvent waste storage tanks 

received spent tributyl phosphate/n-dodecane solvent from the extraction cells. Excess 

uranium in the spent solvent was removed with a nitric acid stripping solution and a 2M 

sodium hydroxide wash solution before the solvent was transferred to the tanks. If 
further washing was required, the spent solvent was washed with a 2M nitric acid and 

oxalic acid solution. 

The spent solvent in the tanks was drained to 3,785 liter (1,000 gal.) disposal tanks. 

Approximately 1,890 liters (500 gal.) of solvent was mixed with 50 bags of sorbent in 

each tank to prevent the occurrence o f  free liquid in the tank during disposal 
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(Blickwedehl et al. 1989). The sorbent was described by operating personnel as "kitty 

litter". When filled, the tanks were buried in the NRC-licensed disposal area (NDA). 

Spills and leaks from these tanks during reprocessing radioactively contaminated the 

terrace. The terrace was equipped with a drain that conveyed any spilled material and 

precipitation via an underground drain line to the solvent dike, an unlinedholding pond 

excavated into the sand and gravel unit near lagoon 1. The runoff from the SST was 

allowed to evaporate or seep into the sand and gravel unit. The operating history of 

the solvent dike is discussed in the RFI report for SSWMU $12, Miscellaneous Units. No 

further action is proposed for the solvent storage terrace. 

3.7.5.2 Acid Handling Area 

The acid handling area (AHA) was located on the solvent storage terrace on the south 

side of extraction cells 1 and 2 in a small concrete enclosure that is 3.05 meters (10 
ft) wide, 10.67 meters (35 ft) long, and 3.05 meters (10 ft) high (Burn 1983). The AHA 
was designed and constructed. in 1971-1972 as part of the NFS plant expansion project. 

The AHA was designed to isolate all recovered acid streams, make up various strengths 
of acid, and feed these acids directly to the extraction cells. The AHA was intended 
to reduce worker exposure to radioactively-contaminated acid. The construction of the 

AHA was never completed and it was never put in operation. 

Based upon this evaluation, no further investigation of the AHA is proposed as the cell 

has never been used the fuel reprocessing operations at the site. The room is empty and 

is  not used for waste management. No further action is proposed for the acid handling 

area. 

3.8 Liquid Waste Cell 

The liquid waste cell (LWC) is an L-shaped room o f  reinforced concrete construction 

located north of extraction cells 1 and 2 (XC-1 and XC-2) and east of the chemical 
process cell (CPC). (See Fig. 3.) The LWC contains nine liquid waste collection tanks 

with a total storage capacity of approximately 106,700 liters (28,000 gal). Five of the 

tanks are currently being used to store liquid waste. 
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3.8.1 Cell Description and Control Features 

The north-south leg of the LWC is 14.10 meters (46.25 ft) long by 5.18 meters (17 ft) 
wide, and the east-west leg is 5.79 meters (19 ft) long by 4.80 meters (15.75 ft) wide 
(Burn 1983). The floor of the 
LWC is below grade at a plant elevation of 28 meters (92 ft). 

The LWC is 5.94 meters (19.5 ft) high across its extent. 

The floor is 0.91 meters ( 3  ft) thick and is covered with 304L stainless steel that 

extends 0.46 meters (1.5 ft) up the walls. The stainless steel-lined portion of the LWC 
provides approximately 46,000 liters (12,125 gal) of secondary containment. The 
remainder of the cell walls are carboline-coated concrete. 

The floor drains to a stainless steel-lined sump. The sump is equipped with a level 

indicator, a high-level alarm, and steam eductor 15H-6. Liquids in the sump are 

transferred by eductor 15H-6 to the hold side of the first uranium cycle waste tank 4D- 
10 located in the LWC (Riethmiller 1981). 

The west wall of the LWC, which is shared with the CPC, is 1.75 meters (5.75 ft) thick. 

The south, east, and north walls range from 0.69 to 0.91 meters (2.25 to 3 ft) in 

thickness except for a portion of the north wall, which is shared with XC-1 and is 1.52 

meters (5 ft) thick. The ceiling is 0.91 meters (3 ft) thick except over the junction 
of the two legs of the cell where the ceiling is 1.07 meters (3.5 ft) thick. 

The LWC may be entered from the cell access aisle through a doorway on the southeast 

wall of the LWC. (See Fig. 3.) 

There are no underground drain lines beneath the LWC. There are approximately 195 

penetrations of the walls and ceiling through which small-diameter piping connects the 
LWC tanks with plant utilities. There are ninety-three penetrations of the ceiling for 

0.30- to 7.5-centimeter (0.125- to 3-in) diameter piping used to convey cooling water, 

utility and instrument air, steam, and decontamination solutions to and from the 

chemical operating aisle (COA). The north wall has six penetrations for 2.5- to 10- 
centimeter (1- to 4-in) diameter piping used to convey sump liquid out of the LWC. 
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The east wall has eleven penetrations for 2.5- to 5-centimeter (1- to 2-in) diameter 

pipes that convey waste and electrical service to and from the ram equipment room, the 

ventilation wash room, and the analytical cell. The south wall has twenty-seven 

penetrations for 1 . 2 5 -  to 7.5-centimeter (0.5- to 3-in) diameter piping that was used 

to transfer aqueous waste from XC-1, XC-2, and the off-gas cell. The west wall has 

fifty-eight penetrations for 0.60- to 7 . 6 -  centimeter (0.25- to 3-in) diameter piping 

used to convey process waste streams, nitric acid, steam, and air to and from the 

chemical process cell, the chemical operating aisle (COA), the hot acid cell, the 

mechanical operating aisle (MOA), and the off-gas cell. 

The LWC is ventilated by the main ventilation distribution system and receives airflow 

from the east mechanical operating aisle via the cell access aisle. During 

reprocessing, air was discharged from the LWC to the ventilationwash room washer, which 

is currently out-of-service. Air discharge currently bypasses the ventilation wash room 

washer to the main ventilation exhaust plenum, where it passes through a filter train 

of thirty roughing filters and thirty HEPA filters before being discharged through the 

main stack. 

3.8.2 Historical Operations and Decontamination Activities 

The nine waste collection tanks in the LWC (Table 10) were used to receive radioactive 

solutions from the extraction cells, the CPC, and the hot analytical cells. (See Fig. 

3.) A significant amount of piping that conveys plant utilities to the LWC is present 

within the cell. 

With the exception of tank 7D-14, which is constructed of Hastelloy C, the equipment, 

piping, and tanks are constructed of 304L stainless steel. 

The rework evaporator feed tank (7D-8) and the plutonium cycle waste tank (4D-8) are 

isolated from the other tanks in a walled-off area in the southwest corner of the cell. 

Entry to this area is through a 0.69-meter x 1.30-meter (2.25-ft x 4.25-ft) opening in 
the southeast corner of the walled area. 
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3.8.2.1 Historical Operations 

The LWC contains nine liquid waste storage tanks, five of which are currently still in 

use. 

a) Condensate Catch Tank/Sample Collection Tank (3D-2) 

The condensate catch tank (3D-2) is a vertical stainless steel tank with a storage 

capacity of 3,785 liters (1,000 gal) (Nuclear Fuel Services 1973). Tank 3D-2 is 

equipped with a level recorder and temperature indicator. Tank 3D-2 is currently in 

use. 

During reprocessing, tank 3D-2 was used to store a dilute nitric acid condensate that 

was transferred from the feed adjustment and accountability tank condenser (3E-1) 

located in the CPC. 

The sheared nuclear fuel produced in the PMC was dissolved with concentrated nitric acid 

in one of two dissolvers (3C-1 and 3C-2) that were located in the CPC. When dissolution 

was complete, the solution was transferred from the dissolver by a steam jet to the feed 

adjustment and accountability tank (3D-1) located in the CPC. Tank 3D-1 was vented 

through 3E-1 to the vessel off-gas system. The condensate in 3E-1 was a dilute nitric 

acid (0.1 M) that drained to 3D-2 for storage. The dilute nitric acid in 30-2 was 

later used to rinse the fuel hulls in the dissolvers after the dissolver solution had 

been transferred to the feed adjustment and accountability tank (3D-1). 

Tank 3D-2 is currently still being used and is now called the sample collection tank. 

It is used as a sampling point for liquids stored in LWC tank 7D-2, the low-level waste 
collection tank. A volume of liquid from 7D-2 is transferred to 3D-2 via a steam 

eductor, sampled, and analyzed for radioactivity. After sampling, the liquid in 3D-2 

is transferred back to 7D-2. Sodium hydroxide is added to 3D-2 and then transferred to 

7D-2 to neutralize the contents of 7D-2. 
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b) Plutonium Cycle Waste Catch/Hold Tank (4D-8) 

The plutonium cycle waste catchfiold tank (4D-8) is a vertical bicylindrical stainless 

steel tank with a total storage capacity of 4,540 liters (1,200 gal) (Nuclear Fuel 

Services 1973). The tank is divided into a catch tank and a hold tank with each tank 

having a capacity of 2,270 liters (600 gal), Both the catch and hold tanks are equipped 

with a level recorder, densi-ty recorder, and a temperature indicator. Tank 4D-8 is no 

longer in use. 

During fuel reprocessing the catch tank received an aqueous waste stream containing 

fission products, HNO,, uranium, plutonium, and possibly small concentrations of 

dissolved TBP/n-dodecane from the plutonium cycle extraction column (4C-7) via 4Y-7, the 
4C-7 aqueous decanter. Both 4C-7 and 4Y-7 are located in XC-2. 

When the catch tank was full, the aqueous solution was transferred by steam eductors 

(4H-55 and 4H-54) to the hold tank where it was mixed and sampled to determine its 

plutonium concentration. If an economical concentration of plutonium was present the 
solution was transferred by steam eductor 4H-53 to the rework evaporator feed tank (7D- 
8) in the LWC. Otherwise, the solution was transferred by steam eductors (4H-51 and 4H- 

52) to the low-level waste evaporator feed tank (7D-2) in the LWC. The solution was then 
transferred to the low-level waste evaporator in the CPC. 

Tank 4D-8 also received the decontamination solutions used to flush the partition and 

plutonium cycle vessels (section 3.6.2.2.2) in XC-2. 

c) First Uranium Cycle Waste Catch/Hold Tank (4D-10) 

The first uranium cycle waste catch tank (4D-10) is a vertical bicylindrical stainless 

steel tank with a total storage capacity of 22,710 liters ( 6 , 0 0 0  gal) (Nuclear Fuel 

Services 1973). Tank 4D-10 is divided into a catch tank and a hold tank with each tank 
having a capacity of 11,355 liters (3,000 gal). Both the catch and hold tanks are 

equipped with a level recorder, density recorder, and a temperature indicator. The 4D- 

10 hold tank is still currently being used. 
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During fuel reprocessing the catch tank received an aqueous waste stream containing 

fission products, HNO,, uranium, plutonium, and possibly small concentrations of 
dissolved TBP/n-dodecane from the first uranium cycle extraction column (4C-9) via 4Y-9, 

the 4C-9 aqueous decanter, both of which located in XC-2, When the catch tank was full, 
the aqueous solution was transferred by steam eductors (4H-45 and 4H-46) to the hold 

tank where it was mixed and sampled to determine its uranium concentration. 

If an economical concentration of uranium was present, the solution was transferred by 
steam eductor 4H-44 to the rework evaporator feed tank (7D-8) in the LWC. Otherwise, 

the solution was transferred by eductor (4H-42 and 4H-43) to the low-level waste 
evaporator feed tank (7D-2) in the LWC. The solution was then transferred to the low- 

level waste evaporator in the CPC. The hold side of 4D-10 also received liquid from the 

GPC sump, which was transferred by eductors 2H-1 and 2H-2. 

The hold side of 4D-10 is still being used as a collection tank for liquids transferred 
by steam eductors from the GPC and LWC sumps. This liquid is transferred to 7D-2 in the 

LWC , 

Tank 4D-10 also received some type of decontamination solutions used to flush the first 
uranium cycle vessels in XC-2. (See Section 3.6.2.2.2.) 

d) Second Uranium Cycle Waste Catch/Hold Tank (4D-13) 

The second uranium cycle waste catchfiold tank (4D-13) is a vertical bicylindrical 

stainless steel tank with a total storage capacity of 22,710 liters (6,000 gal) 
(Nuclear Fuel Services 1973). Tank 4D-13 is divided into a catch tank and a hold tank 

with each tank having a capacity of 11,355 liters (3,000 gal). Both the catch and hold 

tanks are equippedwith a level recorder, density recorder, and a temperature indicator. 

Tank 4D-13 is no longer in use. 

During fuel reprocessing the catch tank received an aqueous waste stream containing 

fission products, HNO,, uranium, plutonium, and possibly small concentrations of 

dissolved TBP/n-dodecane from the second uranium cycle extraction column (4C-11) via 4Y- 
11, the 4C-11 aqueous decanter, both of which are located in XC-3. 
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When the catch tank was full, the aqueous solution was transferred by eductor (4H-45 and 

4H-46) to the hold tank where it was mixed and sampled to determine its uranium 

concentration. If an economical concentration of uranium was present the solution was 

transferred by eductor (4H-44) to the rework evaporator feed tank (70-8) in the LWC. 

Otherwise, the solution was transferred by eductor (4H-42 and 4H-43) to the low-level 

waste evaporator feed tank (7D-2) in the LWC and then to the low-level waste evaporator 

in the CPC. 

Tank 4D-13 also received some of the decontamination solutions flushed through the first 

uranium cycle vessels in XC-2. (See Section 3.6.2.2.2.) 

e) Low-level Waste Evaporator Feed Tank/Low-level Waste Collection Tank (7D-2) 

The low-level waste evaporator feed tank (7D-2) is a horizontal stainless steel tank 

with a storage capacity of 32,200 liters (8,500 gal) (Nuclear Fuel Services 1973). Tank 

7D-2 is equipped with a level recorder, density indicator, a low-level alarm, and a low- 

density alarm. Tank 7D-2 is currently in use. 

During reprocessing tank 7D-2 routinely received aqueous waste streams from the 

following sources (Nuclear Fuel Services 1973): 

- the plutonium cycle waste catchhold tank (4D-8) 

- the first uranium cycle waste catch tank (4D-10) 

- the second uranium cycle waste catch tank (4D-13) 

- condensate from the high-level evaporator (7C-1) in the CPC 
- condensate from the rework evaporator (7C-4) in the CPC 

Nonroutine waste streams to 7D-2 during reprocessing (Nuclear Fuel Services 1973) 

included : 

- weak acid from the condensate catch tank (3D-2) in the LWC 
- spent solvent washes from the solvent waste hold tank (13D-8) in the 

LWC 

- liquid from the soaking pit 

- hot acid from tanks 7D-11 and 7D-12 in the HAC 
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- liquid from the off-gas cell sump 
- liquid from the acid fractionator cell sump 

- condensate from the vessel off-gas condensate tank 6D-3 

The aqueous waste stream in 7D-2 was transferred to the low-level waste evaporator (7C- 
2) in the CPC where the volume was reduced before transfer to the low-level waste 
accountability and neutralizer tank 7D-10 in the CPC. The contents in 7D-10 were 

sampled for uranium and plutonium content, neutralized with sodium hydroxide, and then 

pumped to tank 8D-2 in the waste tank farm for storage. 

Tank 7D-2 is currently still in use and receives liquid waste from liquid waste cell 

tanks 3D-2, 13D-8, 7D-14, and 4D-10H as described in this section. Other sources to 7D- 

2 include: 

- low-level radioactive water from the general purpose cell crane room (GCR) sump 

- condensate from tank 6D-3, the vessel off-gas condensate catch tank, located in the 

off-gas cell 

- spent scrubber solution from 6 C - 3 ,  the vessel off-gas scrubber, located in the off- 

gas cell 

- low-level radioactive water from tank 35104 in the GCR extension. 

The contents of 7D-2 are discharged to tank 8D-2 in the high-level waste tank farm. 

f) Rework Evaporator Feed Tank (7D-8) 

The rework evaporator feed tank (7D-8) is a vertical stainless steel tank with a storage 

capacity of 11,355 liters (3,000 gal) (Nuclear Fuel Services 1973). Tank 7D-8 was 

equipped with a level recorder, density indicator, temperature indicator, high-level 

alarm, and low-level alarm. Tank 7D-8 is no longer in operation. 

Aqueous process waste that contained uranium and plutonium concentrations that could be 

economically recovered were transferred to the rework evaporator feed tank (7D-8) 

instead of the waste evaporation system. During reprocessing, tank 7D-8 received 

aqueous waste streams from the following sources: 
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- partition cycle waste tank (4D-2) 

- first uranium cycle waste catch tank (4D-10) 

- second uranium cycle waste catch tank (4D-13) 

- first plutonium cycle waste catchhold tank (4D-8) 
- solvent wash wastes from 13D-8 

- vessel off-gas condensate from catch tank 6D-3 

The aqueous waste streams would be transferred by steam jet from 7D-8 to the rework 

evaporator (7C-4) in the CPC. The aqueous stream would be concentrated in the rework 

evaporator and then transferred, along with the evaporator bottoms, to the input 

accountability and feed adjustment tank ( 3 D - 1 )  and then to the partition cycle feed tank 

(4D-1), both located in XC-1. 

g) Hot Analytical Cell Drain Catch Tank (7D-14) 

The hot analytical cell drain catch tank (7D-14) is a vertical 1,890-liter (500-gal) 

storage tank composed of Hastelloy C, a nickel alloy composed of 50% nickel, 20% 
chromium, 13% molybdenum, and 6% iron (American Society of Materials International 

1990). Tank 7D-14 is equipped with a level indicator and a high-level alarm. 

Waste from the hot analytical cell drains drained into tank 7D-14 during reprocessing 

operations and was transferred by eductor 7H-18 to tank 7D-2 in the LWC. 

Tank 7D-14 is currently used to receive waste solutions from the hot analytical cell 

drains. The source of these waste solutions include (Klanian 1992): 

0 Neutralized fuming nitric acid waste from Srgo method ACM-3001 

Unused samples from tank 8D-2, including samples from related processes such 

as the cement solidification system, supernatant treatment system, liquid 

waste treatment system, and the waste tank farm area 

0 Expired or unused radionuclide standards solution with an adjusted pH of  3-11 
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Neutralized nitric acid rinses (filters, glassware) 

Water rinses (containers, glassware). 

The liquid in tank 8D-2 has been identified as a characteristic waste with the following 

waste codes: barium (D005), cadmium (D006), chromium (D007), mercury (DOOg), and 

selenium (D010). It is not known whether the contents of 7D-14 are a characteristic 

waste because the 8D-2 samples are commingled with other waste streams listed above. 

If liquid levels in 7D-14 are less than 50% capacity, the waste solutions are flushed 
down the hot analytical cell drains with water, which may further dilute any 

characteristic. The liquid in 7D-14 is transferred to tank 7D-2 in the LWC. 

h) Solvent Waste Catch Tank (13D-7) 

The solvent waste catch tank (13D-7) is a vertical stainless steel tank with a storage 

capacity of 3,785 liters (1,000 gal). Tank 13D-7 is equipped with a level and density 

recorder. During reprocessing, tank 13D-7 received the spent sodium carbonate and 

dilute nitric acid wash solutions that were used in the solvent cleanup system. Tank 

13D-7 is no longer in operation. 

The TBP/n-dodecane solvent solution used in each of the five solvent extraction cycles 
was cleaned in either XC-2 or XC-3 after each use. Spent solvent entered the bottom of 

the carbonate wash columns (13C-1, 13C-2, 13C-3) and was mixed with a 0.2M sodium 

carbonate (Na,CO,) solution that was added to the top of  the columns (Table 8). The 

solvent would exit the top of the column and flow into the two-stage solvent washer 

tanks (13D-1, 13D-2, 13D-3). The solvent underwent a two-stage wash cycle using a 0.2M 
sodium carbonate (Na,CO,) solution in these tanks. The solvent would exit the top of the 

solvent washer tanks and flow into the bottom of the acid wash columns (13C-4, 13C-5, 

13C-6) where it was mixed with dilute 0.1M "0,. The solvent would exit the top of the 

acid wash columns and flow to the solvent storage tanks (13D-4, 13D-5, 13D-6). 

The sodium carbonate and nitric acid washes used in the solvent cleanup were collected 

in 13D-7 and then transferred by eductor (13H-1 and 13H-2) to the solvent waste hold 

tank (13D-8). 
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Tank 13D-7 received the following decontamination solutions used to flush the solvent 

washers and solvent storage tanks in XC-2 and XC-3. 

1) Water: 120,000 liters 

2) Type 1 solution: 20,000 liters 

3) Type 2 solution: 20,000 liters 

4 )  Sodium tartrate solution: 9,000 liters 

i) Solvent Waste Hold Tank (13D-8) 

The solvent waste hold tank (13D-8) is a vertical stainless steel tank with a storage 

capacity of 3,785 liters (1,000 gal). Tank 13D-8 is equipped with a level recorder, 

density recorder, and a high-level alarm. 

During reprocessing, tank 13D-8 received the spent sodium carbonate solution and nitric 

acid washes that were collected in the solvent waste catch tank (13D-7). Tank 13D-8 

also received liquids transferred by eductor from the sumps in XC-2 (15H-10), XC-3 (15H- 

ll), and the product purification cell (15H-8). 

After sampling, the contents of 13D-8 were transferred by eductor to one of  three tanks. 

If the concentration of uranium and plutonium was economical to reprocess, the solution 

was transferred by eductor (13H-5) to the rework evaporator feed tank (7D-8) in the LWC. 

If the contents of 13D-8 were determined to be a low-level waste stream, it was 

transferred by eductor (13H-3) to tank 7D-2 in the LWC. If the liquid was characterized 

as an intermediate- level waste stream, the contents were transferred by eductor (13H-4) 

to the general purpose evaporator ( 7 C - 5 )  in the acid recovery cell. 

Tank 13D-8 is still in use and receives any liquid that may accumulate in the sumps in 

XC-2, XC-3, the product purification cell (PPC), and the off-gas cell Chemical data for 

the sump liquid is unavailable. However, since XC-3 and the PPC currently manage tank 

8D-2 supernatant that is characteristic for chromium input from these sumps is expected 

to be a characteristic waste. The contents of 13D-8 are now transferred by eductor 

(13H-3) to 7D-2. The contents of 7D-2 are discharged to tank 8D-2 in the high-level 

waste tank farm. 
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.2.2 Decontamination and Decommissioning Activities 

A specific decontamination effort was not performed in the LWC nor for any of the tanks 
and piping in the LWC. The tanks and piping were indirectly decontaminated during the 

decontamination of vessels in XC-1, XC-2, and XC-3. 

3.8.3 Current Conditions 

The last entry into the LFTC was in the early 1970s, and a detailed description of the 

physical condition of the cell is unavailable. 

An exploratory radiation survey was performed in the LWC in late 1982 (Smokowski 1983). 
Three 20-centimeter (8-in) diameter holes were drilled through the ceiling of the LWC 

from the overlying chemical operating aisle. Radiation levels in the LWC were measured 

by lowering thermoluminescent dosimetry badges and an ion chamber connected to a dose 

rate meter through the holes and into the cell. The dose rate calculated by both 

methods ranged from 0.105 R/hr to 3.62 R/hr. Smear samples of the floor indicated 

upwards of 836,000 dpm smearable beta contamination and 12,500 dpm smearable alpha 

contamination. A gamma scan and beta survey indicated that Cs-137, Sr-90, and daughter 

products were the major components of beta activity on the floor. 

3.8.4 Conclusions: Potential for Release 

The tanks and piping in the LWC received various aqueous waste streams from the CPC, XC- 
I, XC-2, XC-3, and the hot analytical cells during reprocessing. Five of the tanks are 
currently in use supporting present day operations. Samples of RCRA characteristic 

waste have been sent to and managed in tank 7D-14. This waste is from tank 8D-2 and 

related processes and exhibits the following RCRA waste codes: barium (D005), cadmium 

(D006), chromium (D007), mercury (D009), and selenium (D010). Since the 8D-2 waste is 
commingled with other nonhazardous waste streams entering 7D-14 it is unknown whether 

the material in 7D-14 retains its hazardous characteristic. The contents of 7D-14 are 
transferred in sequence to tank 7D-2, tank 3D-2 for sampling, and to 8D-2 for 

management. 
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Residual material that contributes to the measured dose rate in the cell may still be 

present in the remaining tanks and on the floor of the LWC. It is not known whether 

this material exhibits a RCRA, characteristic since it has not been sampled and analyzed. 

Regardless of its classification, this material is contained and confined within 

stainless steel tanks and piping, and in the unlikely event of any material being 

released it would be contained by the cell's welded stainless steel liner that provides 

approximately 4 6 , 0 0 0  liters (12,125 gal) of spill containment. 

There are no known releases of any material from the LWC to the environment. Releases 

to the underlying sand and gravel are considered unlikely since the cell is lined with 

a welded stainless steel liner and the concrete floor is 0.91 meters (3 ft) thick. 

There were no reported catastrophic releases from the equipment during operations that 

would have exceeded the containment capacity of the liner. The stainless steel liner 

wouldhave providedmore than enough secondary containment to contain a complete release 

of contents from any of  the tanks in the LWC. Any leaks in the cell are expected to 

have collected in the LWC sump and would have been transferred to tank 4D-10. All of 

the tanks were equipped with level indicators and several with low-level alarms. All 
piping to the tanks was aboveground within the cell. The LWC is ventilated by the main 
ventilation system, passing through a filtration system with roughing filters and HEPA 

filters before being discharged through the main stack. During reprocessing the air 

discharged from the LWC would also have passed through the ventilationwash room washer. 

No further action is proposed for the liquid waste cell. 

3.9 Acid Recovery Cell 

The acid recovery cell (ARC) is located in the southwest corner of the process building 

at a plant elevation of 33.98  meters (111.5 feet) (Fig. 1 3 ) .  During reprocessing, the 

acid recovery cell was used to recover and concentrate dilute nitric acid for reuse in 

fuel reprocessing. 

3.9.1 Cell Description and Control Features 

The acid recovery cell is of concrete construction and is 8 . 7 6  meters (28.75 f t )  wide, 

9.30 meters (30.5 ft) long, and 8 . 0 8  meters (26.5 ft) high (Riethmiller 1981). A 3 . 4 3  

meter x 3.20 meter (11.25 ft x 10.5 ft) section that houses the upper portion of the 
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acid fractionator (7C-3) extends to an elevation of 43.58 meters (143 ft). The west and 

south walls are constructed of 0.30 meter (1 ft) thick filled block. The north wall is 

shared with the off-gas cell and is 0.61 meters (2 ft) thick. The east wall is shared 

with XC-1 and the acid recovery stairwell. These walls are 1.52 meters (5 ft) and 0.30 

meters (1 ft) thick, respectively. 

The concrete floor and ceiling are 0.46 meters (1.5 ft) thick. A 0.30 meter (1 ft) 
diameter sump is located in the floor on the east side of the cell. The depth of the 

sump is unknown but is less than the floor thickness of 0.46 meters (1.5 ft). The sump 

received liquids spilled in the ARC and from the overlying off-gas/acid recovery 

operating aisle. The contents of the sump was transferred by eductor 15H-4 to the 

general purpose evaporator (7C-5) in the acid recovery cell. The sump was equipped with 

a level indicator and a high-level alarm. 

The A R C  was accessible at the following locations: 

- a door on the east side of the cell that connects with the acid recovery 

stairway at a plant elevation of 33.98 meters (111.5 ft). 

- a man-way on the north side of  the A R C  that connects with the off-gas cell. 

- a 1.07 meter (3.5 ft) diameter hatch in the ceiling that connects with the 
overlying off-gas/acid recovery aisle. 

The ARC is ventilated by the main ventilation distribution system and receives its 

airflow from the acid recovery stairway, acid recovery pump room, and the off-gas blower 

room. Air discharges from the ARC to the off-gas cell and then to the main ventilation 

plenumwhere it passes through roughing andHEPA filters before being discharged through 

the main stack. 
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3.9.2 Historical Operations and Decontamination Activities 

3.9.2.1 Historical Operations 

The acid recovery cell was part of the acid recovery system that recovered much of the 

nitric acid used to dissolve the spent nuclear fuel. The acid was recovered principally 

by evaporation and fractionation of the aqueous waste streams generated in the solvent 

extraction process. The original equipment in the acid recovery cell is listed in Table 

10. All of the equipment was constructed of 304L stainless steel and was operated 

remotely. 

The process building operated a high-level evaporation system for the partition cycle 

aqueous waste stream and a low-level evaporation system for treating condensate fromthe 

high-level system and the aqueous waste streams from the solvent extraction processes 

other than the partition cycle. The condensate from these systems was processed through 

the acid recovery system to recover the nitric acid for reuse. 

Condensate from the high-level waste evaporator and the rework evaporator, aqueous waste 

from the solvent extraction operations other than the partition cycle, and the aqueous 

solvent washes were collected in the low-level waste evaporator feed tank (7D-2) in the 

liquid waste cell (LWC). This liquid was transferred to the low-level waste evaporator 
7C-2 in the chemical process cell. 

The condensate from 7C-2 was transferred to the acid fractionator feed tank (7D-3) in 

the acid recovery cell and then to the acid fractionator feed vaporizer (7E-1) (Table 

10). The vaporizer bottoms, a 7-12M nitric acid, was pumped to the hot acid storage 

tank (7D-11) or the hot acid batch tank (7D-12) in the hot acid cell by the vaporizer 

bottoms pump (7G-10) in the acid recovery pump room. The acid in these tanks was pumped 

to the dissolvers in the chemical process cell. 

The vapors from the vaporizer were sent to the acid fractionator (7C-3) in the acid 

recovery cell. The fractionator bottoms were pumped to the recovered acid storage tank 

(7D-5) on the solvent storage terrace by the fractionator bottoms pump (7G-5) located 

in the acid recovery pump room. The fractionator condensate, a weak (0.01M) nitric 
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acid, was sent to the weak acid catch tank (7D-6) in the acid recovery pump room where 

it was either reintroduced into 7C-3 or discharged to the interceptor. 

The ARC equipment was known to leak during reprocessing. In 1967 a spill that 
contaminated the floor of the ARC required six inches of concrete to be poured over the 

floor for shielding (West Valley Nuclear Services Co., Inc. July 29, 1993). The volume 
of acid spilled and the data of the spill is unknown. 

3.9.2.2 Decontamination and Decommissioning Activities 

Prior to the start of decontamination, all of the recovered acid in the system was 

transferred to the high-level waste tank 8D-2 via the low-level waste accountability and 

neutralizer tank (7D-10) in the chemical process cell. 

The following equipment in the ARC was decontaminated between June 4 ,  1972 and May 8 ,  

1973 (Riethmiller 1981): 

Acid fractionator feed tank (7D-3) 

Acid fractionator feed vaporizer ( 7 E - 1 )  

Acid fractionator (7C-3) 

This equipment was flushed with 200 liters of 18M sodium hydroxide and an unknown volume 
of water during this period. These solutions were transferred to the low-level waste 

accountability and neutralizer tank (70-10) in the chemical process cell. 

A general cleanup of the ARC was conducted between October 13, 1972 and November 22, 
1972 (Riethmiller 1981). Thirty-five drums containing assorted debris such as concrete 

blocks, lead sheets, cut piping, and ladders were removed from the ARC during the 

cleanup. 

3.9.3 Current Conditions 

All vessels except the general purpose evaporator (7C-5) were reported as empty in 1981 
(Riethmiller 1981). The liquid in 7C-5  was believed to be water that originated from 

the off-gas aisle via the ARC sump. The ARC was last entered in 1984 for a radiation 
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survey that indicated radiation levels of a few mR/hr in the cell (West Valley Nuclear 

Services Co. Inc. July 29, 1993). 

3.9.4 Conclusions: Potential for Release 

Based on this review, there are no indications that RCRA-listed hazardous waste or 

hazardous constituents are managed in the ARC. All acid remaining in the vessels in the 

ARC was transferred to tank 8D-2 for management prior to the start of decontamination 

activities in 1972. The vessels were flushed with sodium hydroxide and water during 

decontamination and the waste solutions were eventually transferred to tank 8D-2 for 

management. All vessels except 7C-5 were reported as empty in 1981. The level 

indicator for 7C-5 indicates it is currently 40% full. The contents are assumed to be 

water from the ARC sump. 

Although the A R C  equipment was known to leak during reprocessing (West Valley Nuclear 

Services Co., Inc. July 29, 1993), there are no known releases of any material from the 

ARC to the environment. No further action is proposed for the acid recovery cell. 

3.10 Acid Recovery Pump Room 

The acid recovery pump room (ARPR) is located adjacent to the off-gas blower room in the 

southwest corner of the process building at a plant elevation of 30.48 meters (100 ft) 
(Fig. 3). The ARPR housed pumps that transferred acid streams from the acid recovery 

cell to various storage vessels in the plant. 

3.10.1 Cell Description and Control Features 

The ARPR was constructed of reinforced concrete and is 4.88 meters (16 ft) wide, 6.96 

meters (22.83 ft) long, and 3.05 meters (10 ft) high (Burn 1983). The walls and floor 

are 0.30 meters (1 ft) thick and the ceiling is 0.46 meters (1.5 ft ) thick. The 

floors, walls, and ceiling were coated with carboline-base paint. A floor drain in the 

center of the cell drains to the interceptor. 
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A pump niche containing the vaporizer bottoms pump ( 7 G - 1 0 ) ,  which measures 0.90 meters 

(3 ft) on a side, is located in the northeast corner of the cell. The niche drains to 

the scrubber recirculation pump niche in the OGBR, which drains to the off-gas cell 

sump. 

The cell was accessible through a door in the east wall of the cell that connected to 
acid recovery stairway. The door was sealed on May 6, 1976 with a plywood cover with 

its edges caulked over. 

The ARPR is ventilated by the main ventilation distribution system and receives its 
airflow from the control room via the acid recovery stairway. Air is discharged in 

sequence to the acid recovery cell, off-gas cell, and to the main ventilation plenum, 

where it passes through roughing and HEPA filters before being discharged through the 
main stack. 

3.10.2 Historical Operations and Decontamination Activities 

3.10.2.1 Historical Operations 

The acid recovery pump room (ARPR) contained the weak acid catch tank (7D-6) and several 

pumps that were used to transfer decontaminated and high-activity nitric acid streams 

from the acid recovery cell to various storage vessels in the process building. The 

original equipment in the ARPR is listed in Table 11. 

The fractionator bottoms pump (7G-5) transferred a nitric acid that was derived from the 

bottoms of the acid fractionator (7C-3) to the recovered acid storage tank (7D-5) on the 

solvent storage terrace. The vaporizer bottoms pump (7G-10) was used to pump a 7-12M 

nitric acid that was derived from the bottoms of the acid fractionator feed vaporizer 

(7E-1) to the hot acid storage tank (7D-11) in the hot acid cell. The weak acid pump 

(7G-1) transferred weak (0.01M) nitric acid from the weak acid catch tank (7D-6) to 

either the acid fractionator (7C-3), the interceptor, or the hot acid batch tank (7D-12) 
in the hot acid cell. 
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Equipment in the ARPR reportedly leaked acid during reprocessing and eroded parts of the 

concrete walls and floor. The volume of acid spilled and the dates the spills occurred 

is unknown. However, in early 1967 a spill is reported to have occurred in the ARPR 

from a discharge line from the general purpose evaporator (7C-5) to tank 8D-2 in the 

waste tank farm (Lewis May 16, 1967). This material drained to the floor drain and then 

to the interceptor. On another occasion in early 1967, an underground process line (7P- 

160) near the ARPR reportedly failed underground in early 1967 (Lewis May 16, 1967). 

This line conveyed radioactively contaminated liquid from the laundry drain tank (7D-13) 

to either the general purpose evaporator (7C-5) or the interceptor depending on the 

activity of the liquid. 

The ARPR is no longer used for any operations and is only used to store three spent 
vessel off-gas HEPA filters. 

3.10.2.2 Decontamination and Decommissioning Activities 

Decontamination work was performed in the ARPR between April 28, 1972 and May 6, 1976 

(Riethmiller 1981). Initially, miscellaneous trash, loose concrete, equipment, and lead 

used for shielding was removed from the room. Loose concrete was removed from the floor 

on at least three occasions. Releases of acid from the acid recovery system apparently 

eroded the floor of the ARPR. Such a release occurred in early 1967 when a section of  

discharge line from the general purpose evaporator (7C-5) to waste tank 8D-2 failed by 

corrosion in the ARPR (Lewis 1967). 

The cell was flushed with an unknown volume of sodium tartrate solution, potassium 

permanganate solution, citric acid solution, Radiacwashm solution, and water rinses in 

1974 and 1976 (Riethmiller 1981). 

On May 1, 1976, a new drain from the OGBR and the south stairway was installed which 
opened into the ARPR floor drain. A concrete sill was poured at the door to the ARPR 

and the doorway was covered with a plywood cover and caulked over. 
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3.10.3 Current Conditions 

The ARPR was last entered in January 1994. The walls were described as dirty and the 
concrete floor was in bad shape and looked like a dirt floor. However, the floor 

reportedly had a solid feel to it and it appeared that only the upper few inches of the 
floor was affected by historic acid spills, This inspection confirmed an earlier 

assessment that described the walls and floor as severely eroded from acid spills and 

leaks (Burn 1983). 

The ARPR contains some debris and three spent vessel off-gas HEPA filters that were 

removed from the off-gas blower room during filter changes. A paper characterization 

of the spent filters was completed using the air permit conditions, contributing sources 

of pollutants and estimated time in-service. Based on this analysis the filters are 

RCRA non-hazardous and the filters have been scheduled to be sampled for radiological 

characterization. 

3.10.4 Conclusions: Potential for Release 

Based on this review, there are no indications that RCRA-listed hazardous waste is 

managed in the ARPR. The paper characterization for the air filters indicates that they 
are RCRA non-hazardous waste. Dispostion will be based on the results of the 

radiological characterization. There is at least one known instance where radioactive 

material was released to the environment near the ARPR, when process line 7P-160 
reportedly failed underground in early 1967 (Lewis, May 1 6 ,  1967) .  From piping diagrams 

it appears that this line was subsequently taken out of service. The spent filters are 

scheduled for confirmatory sampling and removal to on-site waste storage. No other 

further action is proposed for the acid recovery pump room. 

3.11 Hot Acid Cell 

The hot acid cell (HAC) is located on top of the CPC at a plant elevation of 45.11 
meters (148 ft) (Fig. 14). The HAC contains two storage tanks that were used to store 

the nitric acid used to dissolve nuclear fuel in the CPC. The HAC is not presently 

being used. 
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3.11.1 Cell Description and Control Features 

The HAC is 5.26 meters (17.25 ft) wide, 6.25 meters (20.5 ft) long, and 4.57 meters (15 

ft) high (Burn 1983). The 1.52-meter (5-ft) thick concrete floor of the HAC is also the 

ceiling of the underlying CPC. The ceiling of the HAC is composed of corrugated steel 

with insulation and the built-up roof above. The walls of the HAC are composed of 0.30- 

meter (1-ft) thick solid concrete block. 

A floor drain in the cell connects to 7C-5, the general purpose evaporator located in 

the acid recovery cell (ARC), The HAC can be entered through a door located at the east 

end of the cell. 

The HAC contains two horizontal stainless steel storage tanks: 7D-11, the hot acid 
storage tank and 7D-12, the hot acid batch tank (Table 9). These tanks were used to 
store and mix partially decontaminated nitric acid used to dissolve fuel during fuel 

reprocessing. Tank 7D-11 has a storage capacity of 12,110 liters (3,200 gal) and tank 

7D-12 has a capacity of 6,800 liters (1,800 gal). 

The HAC also contains a pump, 7G-3, that was used to pump the nitric acid to the 

dissolvers in the CPC. The pump is housed in a pump niche on the east side of the cell. 

The niche is 1.93 meters (6.33 ft) wide, 3.87 meters (12.75 ft) long, and 2.29 meters 

(7.5 ft) high, on the east side of the cell (Burn 1983). The niche has a 12.7- 

centimeter (5-in) thick ceiling of poured concrete. 

3.11.2 Historical Operations and Decontamination Activities 

The hot acid cell housed the hot acid storage tank (7D-11) and the hot acid batch tank 

(7D-12). These tanks received a radioactive 7-12M nitric acid produced in the bottoms 
of the acid recovery cells acid fractionator feed vaporizer (7E-1). During reprocessing 

the nitric acid in these tanks were pumped to the dissolvers in the chemical process 

cell. 
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3.11.2.2 Decontamination and Decommissioning Activities 

In 1972 decontamination of the vessels and piping in the acid recovery system was 

initiated to reduce radiation levels so a connection to a new acid recovery facility 

could be completed. Before decontamination all of the recovered acid in the system was 

transferred via 7D-10 in the liquid waste cell to tank 8D-2, the high-level waste 

storage tank (Riethmiller 1981). 

Tanks 7D-11 and 70-12 were decontaminated with the following solutions between April 11 

and May 31, 1972 (Riethmiller 1981): 

1) Water: 48,000 liters 

2) 1/2 strength Type 1 solution: 7,000 liters 
3) Type 2 solution: 4 ,000  liters 

The composition of the decontamination solutions are reported in Section 3.5.2.2.2. 

The waste decontamination solutions were transferred to either the low-level waste 

evaporator feed tank (7D-2) in XC-1, the general purpose evaporator (7C-5) in the acid 

recovery cell, the waste neutralizer accountability tank (7D-10) in the liquid waste 

cell, or, when the activity of the solution permitted, to the interceptor (Riethmiller 

1981). 

3.11.3 Current Conditions 

The first entry into the HAC since the early 1970s was on February 14, 1994. The cell 

is in good condition and does not contain any loose debris. The tanks, piping, and 

walls appeared to be in good condition. The painted concrete floor was covered with 

approximately 6.35 millimeters (0.25 in) of dust. The concrete floor was pitted in 

places but loose chips were not observed. Radiation levels of 5 mR/hr to 10 mR/hr are 
present near the floor and are 10 mR/hr to 15 mR/hr at the base of the tanks. Residue 
within the tanks is believed to be the source of the radiation as tanks 7D-11 and 7D-12 
were reported to be empty (Riethmiller 1981). Total radioactivity in the HAC is 

estimated to be 0.61 Ci (West Valley Nuclear Services 1993). 
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3.11.4 Conclusions: Potential for Release 

Based on this review there are no indications that RCRA-listed hazardous waste or 

hazardous constituents were managed in the HAC. The nitric acid in the HAC was 

recovered through evaporation and fractionation of the aqueous waste streams generated 

in the solvent extraction process. The acid in tanks 7D-11 and 7D-12 was emptied to 

tank 8D-2 before they were decontaminated in 1972. The decontamination solutions were 

transferred to the low-level waste evaporator feed tank, general purpose evaporator, 

waste neutralizer accountability tank, or the interceptor. 

There may be residual material such as scale remaining in the tanks that is the source 

of the elevated radiation levels that were measured underneath the tanks. This material 

is contained within stainless steel tanks and piping and in the unlikely event of a 

release, it would be contained on the 1.52-meter (5-ft) thick concrete floor of the 

cell. 

There are no known releases of any material from the HAC to the environment. Any 

releases of acid during reprocessing would have drained to the cell floor drain and to 

the general purpose evaporator (7C-5) in the acid recovery cell. Releases to the sand 

and gravel unit underlying the process building are unlikely since any released acid 

that did not drain to 7C-5 would have had to migrate through the 1.52-meter (5-ft) thick 

concrete floor to the cell and through two underlying floors of the process building to 

reach the sand and gravel. No further action is proposed for the hot acid cell. 

3.12 Off-gas Cell 

The off-gas cell (OGC) is located adjacent to the off-gas blower room in the southwest 

corner of the process building at a plant elevation of 30.48 meters (100 ft) (Fig. 3). 
The OGC contains the equipment for the process buildings vessel off-gas (VOG) and 

dissolver off-gas (DOG) systems. 

3.12.1 Cell Description and Control Features 

The OGC was constructed of reinforced concrete and is 3.66 meters (12 ft) wide, 9.30 

meters (30.5 ft) long, and 8.83 meters (29 ft) high (Burn 1983). The north and east 
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walls are 1.52 meters (5 ft) thick, the west wall is 0.90 meters thick ( 3  ft), and the 

south wall is 0.61 meters (2 ft) thick. The ceiling is 0.46 meters (1.5 ft) thick and 

the floor is 0.30 meters (1 ft) thick. The floors, walls, and ceiling are coated with 
carboline-base paint. 

The floor is equipped with two sumps that are emptied by eductors 15H-7 and 15H-12 to 

the solvent waste hold tank (13D-8) in the liquid waste cell. Both sumps are equipped 

with level indicators and high-level alarms. 

The OGC is serviced by the main ventilation distribution system and receives its airflow 

from the acid recovery stairway via the acid recovery cell. Air discharges from the OGC 

to the main ventilation plenum, where it passes through roughing and HEPA filters before 

being discharged through the main stack. 

3.12.2 Historical Operations and Decontamination Activities 

The OGC housed the equipment for the process building’s dissolver off-gas (DOG) and 

vessel off-gas (VOG) systems. The DOG system has been inoperative since November 1975. 

The VOG system is still being used to ventilate gases from vessels and tanks in the 

process building. The original equipment installed in the OGC is listed in Table 13. 

All of the equipment was fabricated of 304L stainless steel. 

3.12.2.1 Historical Operations 

The dissolver off-gas system (DOG) was designed to ventilate gases from the dissolvers 

in the chemical process cell and the fuel bundle shear in the process mechanical cell. 

The gas and air streams from these sources were ducted to the DOG scrubber where it was 

scrubbed with a water and caustic solution. The scrubber solution was recirculated by 

the DOG scrubber recirculation pump located in the off-gas blower room pump niche. 

During reprocessing from1966 to mid-1967 a 0.01Mmercurous or mercuric nitrate solution 

was added to the dissolver off-gas scrubber (6C-6) to remove iodine-131 from the 

dissolver off-gas (Duckworth 1982). The solution was regenerated by transferring about 

300 liters of 6C-6 bottoms into each l-ton dissolver batch and replacing the transferred 

volume with fresh 0.01 M solution. In mid-1967 the solution concentration was reduced 
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to 0.0001M since it was apparent that 1-131 with its short half-life of 8.1 days was not 

present in significant quantities in the spent fuel. No records exist concerning the 

volume of mercurous/mercuric nitrate solution used during reprocessing. An estimated 

90.9 kilograms (200 lbs) of mercury was added to 6C-6 during reprocessing (Duckworth 

1982). 

The scrubbed air would exit the top of the DOG scrubber and pass through the DOG heater 
and cooler before entering the DOG HEPA filters and blowers in the off-gas blower room. 

The airstream was then ducted through another set of HEPA filters before being 

discharged through the main stack. 

The vessel off-gases are ducted to the vessel off-gas condenser (6E-3). The condensate 

drains to the vessel off-gas condensate catch tank (6D-3) while the air effluent 
continues to the vessel off-gas scrubber (6C-3) where it is scrubbed with a water and 

caustic solution. The scrubber solution was recirculated with the VOG scrubber 

recirculation pump located in the off-gas blower room pump niche. 

The scrubbed air would exit the top of the scrubber and pass through the VOG heater 

before passing through the VOG HEPA filters and blowers in the off-gas blower room. The 
airstream was then ducted through another set of HEPA filters before being discharged 

through the main stack. 

3.12.2.2 Decontamination and Decommissioning Activities 

The following dissolver off-gas equipment was decontaminated between July 21, 1972 and 

August 30, 1972 (Riethmiller 1981): 

- dissolver off-gas scrubber (6C-6) 

- dissolver off-gas silver reactors (6C-1 and 6C-1A) 
- dissolver off-gas heater (6E-1) 
- dissolver off-gas cooler (6E-2) 

Decontamination solutions were added to 6C-6 until it overflowed and filled the 

remaining vessels in the DOG system. 
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The following volumes of decontamination solutions were flushed through the DOG 

equipment: 

Water - approximately 25,700 liters 

Type I decontamination solution (1/2 strength) - 3 , 4 0 0  liters 

Type I1 decontamination solution - 3,400 liters 

The composition of the decontamination solutions are reported in Section 3.5.2.2.2. 

The waste decontamination solutions were transferred to the low-level waste evaporator 

feed tank (7D-2) in the liquid waste cell. Decontamination solutions that had spilled 

to the floor collected in the sumps and were transferred by eductor to the solvent waste 

hold tank (13D-8) and then to the low-level waste evaporator feed tank (7D-2) in the 

liquid waste cell. The water used in the last flush is reportedly still present in the 

DOG vessels (Riethmiller 1981). 

There was no specific decontamination program implemented for the vessel off-gas 

equipment. The VOG equipment did receive about 6,000 liters of decontamination 

solutions that were used in the decontamination of vessels in other systems. 

Approximately 1,000 liters of water is added once a week to the vessel off-gas scrubber 

(6C-3) to make-up water loss by evaporation (Riethmiller 1981). The water in 6C-3 is 

recirculated by the vessel off-gas scrubber recirculation pump (6G-2) located in the 

off-gas blower room. 

3.12.3 Current Conditions 

The last entry into the OGC occurred on August 4 ,  1972 (Riethmiller 1981). Loose 

concrete (powder) was noticed on the walls in the northwest corner of  the cell. 

Reported radiation levels along the floor were 20 R/hr to 25 R/hr and were as high as 

50 R/hr in the northwest corner (Riethmiller 1981). The concrete floor is reported to 

be in poor condition from acid that leaked from an acid recovery line that passed 

through the cell (Burn 1983). 
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3.12.4 Conclusions: Potential for Release 

Based on this review there are no indications that RCRA-listed hazardous waste or 

hazardous constituents are currently managed in the OGC. Compounds of mercury are 

classified as hazardous constituents and were used in the DOG scrubber during 

reprocessing. However, due to the small quantities used and the time transpired since 

its last use, none is believed to be currently present in the DOG equipment that was 

flushed with water and decontamination solutions in 1972. All decontamination solutions 

were transferred to tank 7D-2 after decontamination. The contents of 7D-2 are 

periodically transferred to 8D-2 for management. 

There are no known releases of any material from the OGC to the environment. However, 

piping for the ARC in the OGC is reported to have leaked and damaged the floor of the 

OGC. Leaks and spills during reprocessing or potential residual material in some of the 
vessels may be responsible for the radiation levels in the cell. N o  further action is 

proposed for the off-gas cell. 

3.13 Off-Gas Blower Room 

The off-gas blower room (OGBR) is a reinforced concrete room located west of extraction 
cell 1 (XC-1) at a plant elevation of 30.86 meters (101.25 ft). (See Fig. 3.) The OGBR 

contains the blowers, filters, and scrubber recirculation pumps used in the process off- 

gas ventilation system. 

3.13.1 Cell Description and Control Features 

The OGBR is 3.58 meters (11.75 ft) wide, 9.90 meters (32.5 ft) long, and 2.90 meters 
(9.5 ft) high (Burn 1983). The floor, ceiling, and north wall are 0.61 meters (2 ft) 

thick, while the south and west walls are 0.30 meters (1 ft) thick. The east wall, 

which is shared with XC-1, is 1.52 meters (5 ft) thick. An entry door to the OGBR is 

located at the southeast corner of the room, at a plant elevation of 30.48 meters (100 

ft). 
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A floor drain in the center of the cell connects to a sump in the adjacent off-gas cell 
(OGC). There are nine underground process lines beneath the OGBR that connect to the 

chemical process cell and are not connected with the OGBR. Seven of the lines were 

never used during reprocessing and were capped and covered. The other two lines 

connected the low-level waste accountability (7D-10) in the CPC with tanks 8D-1 and 8D-2 

in the high-level waste tank farm. Tank 7D-10 was removed during the decontamination 
and decommissioning of the CPC in 1985-1986. 

The OGBR is serviced by the main ventilation distribution system and receives its air 

flow from the south stairway. Air is sequentially discharged to the overlying acid 

recovery cell, off-gas cell, and the main ventilation exhaust plenum, where it passes 

through roughing and HEPA filters before being discharged through the main stack, 

3.13.2 Historical Operations and Decontamination Activities 

3.13.2.1 Historical Operations 

The OGBR contains the blowers, filters, and scrubber recirculation pumps for the process 

building dissolver off-gas (DOG) and vessel off-gas (VOG) ventilation systems. The 

dissolver off-gas system was used to exhaust the dissolvers in the CPC through a 

scrubber, a silver nitrate reactor that was designed to remove iodine, and a HEPA filter 

before discharge through the main stack. Although the silver nitrate reactor was 

present in the OGC it was not used during current or previous operations. The vessel 

off-gas system exhausts the process building vessels through a scrubber and a HEPA 
filter before discharge through the main stack. 

There are four process off-gas blowers, four HEPA filters, two off-gas scrubber 

recirculation pumps, and a l-ton capacity monorail-mounted hoist in the OGBR. 

The process off-gas blowers are mounted on the floor along the south wall of the OGBR. 

Two of the blowers were dedicated for dissolver off-gas service and the other two were 

dedicated for vessel off-gas service. Each of the blowers is connected in series to a 

HEPA filter housed in a 0.81-meter (2.67-ft) diameter stainless steel-lined lead and 

concrete niche that extends 1.22 meters ( 4  ft) into the floor of the OGBR. The 

dissolver off-gas system has been shut down since November 1975, when the dissolver off - 
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gas blowers were removed, but the vessel off-gas system is still in operation. The 

vessel off-gas system has the ability to draw approximately 600 ft3/min of air from the 

plant vessel vent headers and to filter out more than 99.95% of any contained 

particulates on a shielded HEPA filter. 

The two off-gas scrubber recirculation pumps are housed in a stainless steel-lined 

concrete pump niche sunk into the floor of the OGBR. The niche is approximately 2.29 

meters (7.5 ft) long, 1.60 meters (5.25 ft) wide, and 1.6 meters (5.25 ft) deep. The 

pumps are used to circulate scrubber solution through the dissolver off-gas and vessel 

off-gas scrubbers in the off-gas cell. The scrubber pump niche drains to the sump in 

the off-gas cell. All piping and valves in the OGBR are 304L stainless steel. 

The l-ton capacity hoist services the HEPA filter and the scrubber pump niche. 

3.13.2.2 Decontamination and Decommissioning Activities 

The OGBR was decontaminatedbetween November 1975 and June 23, 1976 (Riethmiller 1981). 

The dissolver off-gas blowers, one vessel off-gas blower, and one vessel off-gas filter 

were removed in November. The vessel off-gas blower and filter were replaced later. 

Since acid leaks from the acid recovery cell had damaged the floor of the OGBR (Burn 

1983) new concrete was poured in the southwest corner of the OGBR on May 6, 1976 

(Riethmiller 1981). The walls, floor, and ceiling were flushed with unknown volumes of 

Radiacwash@ solution, citric acid solution, Chem-Clean, and OrganisolB. 

3.13.3 Current Conditions 

The floor and walls of the OGBR were reportedly badly eroded by acid leaks from the acid 

recovery cell (ARC), located above the off-gas blower room (Burn 1983). New concrete 

was poured in the southwest corner of the cell in 1976. 

The off-gas blower room was entered several times during the 1980s in order to change 

the HEPA filters, with the latest entry in the fall of 1992 for a general clean-up of 

the cell (R. Lauber pers. corn. 1994). The floor is believed to be in good condition 

and is currently covered with sheets of plastic. 
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The OGBR is estimated to contain a total of 12 Ci of radiation (West Valley Nuclear 
Services July 29, 1993), with the majority contained in the HEPA filters. 

3.13.4 Conclusions: Potential for Release 

Based on this review there are no indications that RCRA-listed hazardous waste or 

constituents are managed in the OGBR. The only equipment presently in the OGBR are the 

two VOG blowers, two HEPA filters, and the scrubber recirculation pumps. Acid leaks 

from the acid recovery cell during reprocessing reportedly eroded the floor of the OGBR, 

which required new concrete to be poured in the southwest corner of the cell in 1976. 

Any release to the environment is considered unlikely since the concrete floor is 0.61 
meters (2 ft) thick. There are no records that indicate that a catastrophic release of 

acid occurred from the acid recovery cell; rather, the leaks were apparently 

intermittent drips that damaged the upper portion of the floor. If a larger volume had 

been released it would have drained to the off-gas cell sump through the OGBR floor 

drain. Scrubber solution that may have leaked from the recirculation pumps would have 

drained to the sump in the OGC. Any liquid in the off-gas cell sump is transferred to 
tank 13D-8 in the liquid waste cell. No further action is proposed for the off-gas 

blower room. 

3.14 Ventilation Wash Room 

The ventilation wash room (VWR) is a reinforced concrete room located south of and next 

to the PMC on the second floor of the process building at a plant elevation of 34.90 

meters (114.5 ft) (Fig. 13). The VWR overlies the ram equipment room. The VWR contains 

an air washer and duct work that scrubs ventilation air discharged from a number of the 

cells, analytical laboratories, and plant areas. 

3.14.1 Cell Description and Control Features 

The VWR is 6.09 meters (20.0 ft) wide, 7.59 meters (24.916 ft) long, and 4.72 meters 
(15.5 ft) high. The floor, ceiling, and south and east walls are 0.30 meters (1 ft) 
thick. The west wall is 0.61 meters (2 ft) thick and the north wall, shared with the 
PMC, is 1.52 meters ( 5  ft) thick. 
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A floor drain located in the east side of the VWR empties to the PMC floor drains that 

drain to the GPC sump. There are approximately fifty penetrations of the floor, 

ceiling, and east, south, and west walls that house duct work and conduits for plant 

utilities (Bechtel Drawing 15A-L-112). The north wall, shared with the PMC, does not 

have any penetrations. The VWR may be entered through a door at the southeast corner 

of the cell that connects with the lower extraction aisle. 

3.14.2 Historical Operations and Decontamination Activities 

3.14.2.1 Historical Operations 

The VWR was principally designed to scrub particulates from cell exhausts before the air 

entered the main ventilation exhaust filter plenum. Chemical fumes from the laboratory 

hood exhausts were also scrubbed. The washer was mainly intended to remove 

particulates, especially those originating from the saw and shear in the PMC. The VWR 

contains a washer, pumps, filters, and a heater unit. 

Air entering the washer was scrubbed in two or three stages, using recirculated water. 

The water was circulated by a pump located in a shielded niche outside the east wall of 

the VWR. After each scrubber stage the air passed through a filter stage to remove any 

particulates and water droplets. Heated air is added to the scrubbed air after it 

passes the washer to raise the airstream temperature above the dew point. The scrubbed 

air would discharge through a 0.91-meter (3-ft) diameter stainless steel duct and flow 

to the ventilation exhaust cell (VEC) plenum. 

The VWR was able to process approximately 19,600 ft3/min of contaminated exhaust air 
from the plant process cells, operating aisles, and chemical laboratories. The washer 

was able to process 14,300 ft3/min, with the remaining airflow passing to the exhaust 

side of the VWR. 

The washer recirculated scrub water at a rate of  500 gpm. When the washer solution 

reached a particular activity level it was pumped to tank 7D-2 in the LWC. 
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The washer is presently out-of-service because the sprayed filter pads are plugged. Air 
presently bypasses the washer and passes from the VWR supply plenum through a 0.66-meter 

(26-in) diameter duct to the main ventilation exhaust system plenum. The air washer is 

no longer required to meet radiological air discharge requirements since airborne 

radioactivity is removed by the head end ventilation system. 

3.14.2.2 Decontamination and Decommissioning Activities 

The VWR was not the focus of a major decontamination effort since reprocessing 

operations terminated. The washer may have been flushed with water. 

3.14.3 Current Conditions 

The VWR was last entered in the late 1980s, however, a description of its physical 

condition is unavailable. 

The VWR is radioactively contaminated with fission product in the interior of the ducts 

and washer. General background radiation levels in the cell of 200 mR/hr to 1,000 mR/hr 
are estimated, with levels in excess of 5 R/hr at the washer (Burn 1983). 

3.14.4 Conclusions: Potential for Release 

Based on this review there are no indications that RCRA hazardous waste or constituents 

were or are managed in the VWR. Water was used to scrub particulates from ventilation 

air in the washer unit. The washer water was recirculated at a rate of 500 gpm by a 

pump located in a shielded niche outside the east wall of the VWR. When the washer 

water reached a set radioactivity level, it was pumped to tank 7D-2 in the liquid waste 

cell. 

There are no known releases of any material from the VWR to the environment. Any 

potential releases of washer water would have entered the floor drains and drained to 

the GPC sump via the PMC drains. The contents of the GPC sump would have been 

transferred by eductor to tank 4D-10 in the liquid waste cell. 
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The VWR leaked on at least one occasion on July 7, 1972 and contaminated the underlying 

ram equipment room. The spill was cleaned up and the ram equipment room decontaminated 

on September 19, 1972. Liquids in the ram equipment room would drain from the cell via 

the floor drains to the plant interceptors. No further action is proposed for the 

ventilation wash room. 

3.14.5 Associated Rooms 

3.14.5.1 Ventilation Supply Room 

The ventilation supply room (VSR) is located east of the process mechanical cell at a 

plant elevation of 34.90 meters (114.5 ft) (Fig. 13). The VSR is 4.88 meters (16 ft) 

wide, 20.32 meters (66.67 ft) long, and 4.88 meters (16 ft) high (Burn 1983). The VSR 

contains the main air intake air heater for the process building, a vacuum pump, and an 

air refrigeration unit. 

The main intake air heater is a steam-operatedheater designed to heat incoming outside 

air before distributing it to the process buildings main ventilation system. The vacuum 

pump supplies negative pressure for 85 to 100 air sampling stations that are used for 
monitoring radioactivity throughout the process building. The pump is lubricated with 

a high vacuum grease that does not contain RCRA hazardous constituents. 

The air refrigerationunit supplies cooled air to the analytical laboratories. The unit 

uses chlorodifluoromethane, with the trade name Isotron (R) 22@, as a refrigerant to 

chill a 40% ethylene glycol/60% water solution that cools air supplied to the analytical 

labs. This refrigeration unit was installed in 1989-1990 to replace the original 

refrigeration unit that is still housed in the ventilation supply room. The original 

unit reportedly no longer contains any refrigerant. Records documenting its removal or 

disposition have not been located. 

The VSR originally housed an instrument shop in a 2.44 meter ( 8  ft) wide, 2.44 meter (8 

ft) long, and 4.88 meter (16 ft) high enclosed room along the west wall of the VSR. The 
structure was removed in 1989-1990 to make room for a new refrigeration unit. The shop 

contained equipment and tools used to calibrate and repair various plant instruments 

such as recording pens and dials. Small quantities of chemicals were used for cleaning 
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equipment in the instrument shop. One to two liters of methanol a year was reportedly 

used on rags to clean the instruments in addition to other cleaners such as Windex@. 

The methanol was allowed to evaporate and was not poured down a drain since there are 
no drains in the VSR. 

Based on this review, there are no indications that RCRA-listed hazardous waste or 

hazardous constituents are being managed in the ventilation supply room. Although 

methanol was reportedly used on rags to clean equipment in the instrument shop, small 

quantities were used and were allowed to evaporate to dryness. Releases of methanol 

from the VSR to the environment other than to the atmosphere is unlikely. No further 

action is proposed for this room at this time. 

3.14.5.2 Ventilation Exhaust Cell 

The ventilation exhaust cell (VEC) is located on the roof of the chemical process cell 
at a plant elevation of 45.11 meters (148 ft). The VEC contains the ductwork, filters, 
blowers, and controls for the process building’s main ventilation system. 

The VEC has two parallel filtration systems; one is used for operations and the other 

serves as a backup system. Each system is capable of exhausting 33,000 cfm of exhaust 

air to the main stack. Each blower is connected to a filter bank containing 30 roughing 

filters and 30 HEPA filters. The VEC also has a 5,000 cfm blower (15K-12) that exhausts 

air from the FRS through the main stack. Chemicals, other than lubricants for the 
blowers, are not used during operations in the VEC. 

During this review no information was identified that indicates that RCRA hazardous 

waste or hazardous constituents are being managed in the ventilation exhaust cell. No 
further action is proposed for this area at this time. 

3.14.5.3 Head End Ventilation Building 

The head end ventilation (HEV) building is located on the east side of the master slave 
manipulator shop and is partly below grade at a plant elevation of (90 ft) (Fig. 4). 
The HEV was built in 1971 to provide the head end cells (process mechanical cell, 
chemical process cell, general purpose cell) with additional air flow and negative 
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pressure to reduce airborne radiation in the crane rooms and infiltration of airborne 

radioactivity into operating aisles. 

The HEV system supplies air to the north stairway and the contact size reduction 

facility from where it flows into the operating aisles and into the process mechanical 
cell and chemical process cell. The air supply equipment is located on the roof of the 

master-slave manipulator repair facility and includes a prefilter, supply air fan, and 

a supply heater, Air is discharged from the PMC and CPC to the general purpose cell 
where it passes through a 90 centimeter ( 3 6  in) duct to the HEV building inlet plenum. 

The HEV building has two levels. The lower level houses the HEV filters, blowers, 

ductwork, and other associated equipment, while the upper level contains a crane and 

filter change equipment. The lower level is subdivided into a filter housing area, two 
glove port aisles, a blower room, an engine room, and air locks. The filter housing 

area contains the 90 centimeter ( 3 6  in) inlet duct and two identical filter trains each 

containing four filter banks. 

The first bank is a prefilter composed of a 2.5 cm (1 in) thick treated fiber media 
mounted in a metal frame. The second filter is a roughing filter composed of pleated 

material in a rigid frame. The third and fourth filter banks are HEPA filters that are 

designed to remove at least 99.95% of particulates 0 . 3  micron diameter or larger. The 

HEV system has two primary blowers and one backup blower. The backup blower is powered 

by an electric motor, 

Based on this review, there are no indications that RCRA-listed or characteristic waste 

or hazardous constituents are being managed in the HEV building. Spent filters are 

removed from the HEV building and are stored in shielded boxes in lag storage. The 

spent filters have not been characterized for RCRA purposes but will be at some future 

date (West Valley Nuclear Services Co. , Inc. July 1993. ) No further action is proposed 
for this room at this time. 

3.15 Scrap Removal Room 

The scrap removal room (SRR) is located north of the chemical process cell at a plant 
elevation of 30.48 meters (100 ft) (Fig. 3 ) .  
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Cell Description and Control Features 

The scrap removal room is 3.66 meters (12 ft) wide, 12.29 meters (40.33 ft) long, and 
4.11 meters (13.5 ft) high (Burn 1983). The east wall, west wall, and ceiling are 1.07 

meter (3.5 ft) thick concrete. The concrete floor is 1.07 meters to 1.62 meters (3.5 
ft to 5.33 ft) thick and is partly covered with two strips of stainless steel. The 

strips are 1.22 meters ( 4  ft) wide and about 9.14 meters (30 ft) long and are anchored 

to the floor as treadways for the wheels of the scrap removal truck trailer. The 
remaining floor and walls are coated with carboline-based paint. The north wall is a 
0.51 meter (1.67 ft) thick sliding shield door. The south wall facing the chemical 
process cell is 0.51 meter (1.67 ft) thick steel. 

The SRR was equipped with internal spray heads for remote washing of the floor and 
shielding casks. There are two floor drains in the center of the cell. The northern 
drain connects with the interceptor while the southern drain opens to waste tank 12- 

35104 in the general purpose cell crane room. A removable plug allows waste solutions 

to be routed from one destination to the other. 

A zinc bromide filled viewing window is located at the southeast corner of the cell and 

allows viewing from the west mechanical operating aisle. 

A 1.0 meter by 1.22 meter (3.25 ft x 4 ft) hatch in the south end of the cell connects 
with the underlying general purpose cell. The hatch cover is hydraulically operated. 

3.15.2 Historical Operations and Decontamination Activities 

3.15.2.1 Historical Operations 

During reprocessing, the scrap removal room received 30-gallon metal drums containing 

waste such as leached fuel hulls that were removed from the general purpose cell. The 

drums were placed in shielded transport casks on a truck trailer and transported to the 

NDA for burial. The cask, cell, and truck trailer were decontaminated with the spray 

heads before the trailer left the SRR. 
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3.15.2.2 Decontamination and Decommissioning Activities 

The SRR was decontaminated in May 1972 (Riethmiller 1981). Sodium hydroxide, sodium 

tartrate decontamination solution, and a descaler of unknown composition were reportedly 

used during this decontamination. The SRR was decontaminated with water, Alconox@ 
solution, and Chem-Clean@ decontamination solution in July 1980 (Riethmiller 1981). 

Alconox@ and Chem-Clean@ are commercial detergents that do not contain hazardous 

ingredients listed in 29 CFR 1910 Subpart Z, or hazardous constituents listed in 40 CFR 

261 (See Appendix A). 

The SRR was decontaminated and decommissioned between March 1986 and September 1986 

(Bridenbaker and Clemons 1987). Ten tanks containing spent FRS filter media, a 

radioactively contaminated work bench, a bridge-mounted crane, piping, and trash and 

debris on the floor were removed during the decommissioning of the SRR. 

The tanks, walls, and floor of the SRR were decontaminated with a hydro-brush water 
spray with the radioactive waste water routed to the plant interceptor for treatment. 

After the tanks, workbench, and other material were removed, the walls, floor, and 

ceiling of the SRR was further decontaminated with repeated applications of AE-3003, a 
cleaner containing sodium hydroxide and isopropanol, that was mixed with Fome-Add, a 

nonhazardous foam stabilizer. The room was then painted with 2-part epoxy paint to seal 

in remaining residual radioactive contamination. 

3.15.3 Current Conditions 

The 1986 decontamination event reduced radiation levels in the SRR to less than 1.0 
&/hr (West Valley Nuclear Services, July 29, 1993). Since 1987, the SRR has been used 
to store a 2840 liter (750 gal) tank that contains material removed from tank 7D-13, the 
low-level waste catch tank (former laundry and analytical drain catch tank). The 

contents of the tank in the SRR is scheduled to be sampled. 

Tank 7D-13 formerly received liquid from the laundry and the analytical laboratory 

drains. It currently receives low-level radioactive solutions from the analytical and 

process chemistry laboratory drains and drum flush solutions from the cement 

solidification system. 
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3.15.4 Conclusions: Potential for Release 

It is not anticipated that RCRA-hazardous waste or hazardous constituents are currently 

being managed in the 2,840 liter (750 gal) tank in the scrap removal room, however, a 

final determination will be made once the contents of this tank are analyzed. 

There have been no known releases of any material from the SRR to the environment. 

Decontamination solutions used to decontaminate the cell would have been sent to either 

the low-level waste treatment facility or tank 8D-2 for management. Future actions will 

be evaluated once the contents of the tank have been evaluated. 

3.16 Master Slave Manipulator Shop 

The master slave manipulator (MSM) shop is a 11.28 meter (37 ft) wide, 12.80 meter (42 

ft) long, and 4.6 meter (15 ft) high concrete cell located north of and adjacent to the 
manipulator repair room at a plant elevation of 30.48 meters (100 ft) (Fig. 4). The MSM 
may be entered through a doorway at the southeast corner of the shop that connects with 

mechanical operating aisle. 

The MSM shop was built in 1970 to receive, decontaminate, and repair master slave 

manipulators that were used in hot chemical cell and laboratory work. The shop was used 

from 1970 through 1974 although there was not much activity in 1973 and 1974. The 

manipulators were mainly decontaminated with Alconox@ and RadiacwashB. Turco@ 
decontamination products were also used but not as extensively as Alconox@ or 

RadiacwashB. The decontamination solutions would have drained to floor drains that 

connected to an underground 5,678 liter (1,500 gal) stainless steel tank (15D-6) east 
of the MSM shop. Some organic solvents may have possibly been used to degrease the 

manipulators in the 1970s but this is not entirely certain. However, spent solvents 

would normally have been placed in containers filled with sorbent and disposed of as 

solid waste and not discharged to 15D-6. 

Tank 15D-6 does not have spill containment but is equipped with a level recorder, high- 

level alarm, and a stainless steel monitoring well adjacent to the tank., Although the 

floor drains in the MSM shop are sealed, the tank is currently about 60% full from 
liquids that were transferred in the late 1980s. The liquid in 15D-6 was analyzed in 
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July 1993 for TCLP volatiles, semivolatiles, and metals. All results were below the 
TCLP M C L s  listed in 40 CFR 261.24. The liquid has been classified as non-hazardous 

waste as it does not exhibit RCRA hazardous characteristics and process knowledge does 

not suggest that RCRA-listed wastes were transferred to 15D-6. It is not presently 

known whether organic solvents were used in the MSM shop in the 1970s. If organic 
solvents were used they would have been placed in sorbent material and disposed as solid 

waste . 

The MSM shop was decontaminated and renovated between July 1982 and June 1983 (Phillips 

and Golden 1986). All material and equipment was removed and disposed of before 
decontamination. The walls, ceiling, and overhead structures were decontaminated and 

painted with an epoxy-type paint. 

Since radioactivity had penetrated deeply into the concrete floor, it was physically 
removed and disposed of as low-level radioactive waste in the NRC-licensed disposal 

area. After decontamination, a new concrete floor was poured and it was covered with 

a welded stainless steel liner that extended 0.457 meters (1.5 ft) up the walls. A 0.61 
meter (2 ft) thick concrete shield wall was also added to the east wall of the MSM shop 

during decontamination. 

The MSM shop is currently used to repair and adjust 25 to 30 manipulators a year. 

Before they are repaired, the manipulators are decontaminated in a separate stainless 

steel-lined decontamination area located northeast of and adjacent to the MSM shop. 

Large volumes of liquids are not used for decontamination as the manipulators are 

normally decontaminated with Windex@ and wipes. On occasion, Simple Green@, a non- 

hazardous oil dispersant, is used to wipe down the manipulators. The decontamination 

area and MSM shop are stainless steel-lined and equipped with floor drains that connect 

to 15D-6. All floor drains are currently sealed and liquids are not flushed to 15D-6. 

The MSM shop does not manage RCRA hazardous waste or hazardous constituents and there 

have been no known releases of material from the MSM shop to the environment. No 
further action is proposed for this room at this time. 
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4 .0  Conclusions 

The historical operations conducted in the sealed rooms in the process building were 
reviewed to determine whether RCRA-regulated hazardous waste or hazardous constituents 

were associatedwith or released from the rooms to the environment. Conventional waste 

characterization methods involving direct sampling is not practical as the sealed rooms 

are restricted access areas due to the high radiation levels inside them. 

The head end cells (process mechanical cell, general purpose cell, and miniature cell) 

have not been entered since 1966, when fuel reprocessing operations began in the process 

building. The remaining rooms have been entered infrequently during the past twenty- 
eight years to perform radiation surveys or decontamination activities, The entries 

were usually of short duration to minimize exposure. 

The review of the process history demonstrates that no known RCRA-listed wastes are 

present inside the rooms. The rooms and some of the vessels may contain RCRA 

characteristic wastes such as corrosive liquids or metals, but this is not entirely 

certain since the contents have not been sampled due to the radiation levels associated 

with the areas. 

The floors and parts of the walls of seven of the rooms - the PMC, GPC, MC, XC-1, XC-2, 
LWC, and the pump niches - are lined with welded stainless steel. This lining provides 
various amounts of secondary containment in these rooms to contain any spills that may 

have occurred during operations. The containment capacity was sufficiently large that 

it would only be exceeded during a sudden, simultaneous catastrophic release of liquid 

from several vessels within the rooms. This situation never occurred during 

reprocessing. 

Although the condition of the lining in these rooms is unknown, the liners and their 

welds in XC-3, the product purification cell, and two of the pump niches were observed 

to be in good condition during the decontamination work that was performed in these 

cells during the mid-1980s. The liners in the seven sealed rooms should be in similar 

condition. The poured concrete floors beneath the liners are 0.91meters to 1.68 meters 
(3.0 to 5 . 5  ft) thick and would have provided additional containment ability. 
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The acid recovery cell, acid recovery pump room, off-gas cell, ram equipment room, hot 

acid cell, off-gas blower room, and the ventilation wash room were not equippkd with 

stainless steel liners. Chemical reprocessing operations were not performed in the ram 

equipment room, off-gas blower room, or ventilation wash room. The acid recovery cell, 

acid recovery pump room, off-gas cell, and hot acid cell were either directly or 

indirectly involved in chemical reprocessing operations. Acid spills in the acid 

recovery cell, acid recovery pump room, and off-gas cell eroded the concrete floors of 

these unlined cells. Radioactively contaminated liquid was released to the environment 

from an underground process line near the acid recovery pump room in 1967, however, this 

line was taken out of service based on piping diagrams. 

The rooms were also equipped to collect and remove any liquids that may have 

accumulated. The general purpose cell, miniature cell, extraction cells 1 and 2, and 
the liquid waste cell contained stainless steel-lined sumps equipped with steam eductors 

to transfer liquid aboveground to various process vessels in the building. The PMC, 

HAC, OGBR, VWR, and the pump niches drained to stainless steel-lined sumps in adjacent 

cells. The acid recovery cell concrete sump was emptied to the general purpose 

evaporator and the off-gas cell concrete sumps were emptied to the solvent waste hold 

tank in the liquid waste cell. The ARPR and RER had floor drains that conveyed any 
liquid to the interceptor and the LLWTF. With a few exceptions there was no underground 

piping associated with the process cells. 

The air discharged from every sealed room was treated in one of the process building's 

four ventilation systems before release from the main stack. The air discharge streams 

passed through a filter train containing a series of prefilters, roughing filters, and 

HEPA filters. The HEPA filters are able to remove 99.95% of airborne particulates that 
are greater than or equal to 0.3 micron (0.0003 mm) diameter. 

With the exception of the release from the underground process line near the acid 

recovery pump room, there have been no known releases of material from the rooms to the 

environment. The stainless steel liners, sumps, drains, ventilation system,, and the 

location of some of the rooms within the process building have deterred releases to the 

environment. 
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5.0 Recommendations 

A characterization of the sealed rooms in the process building was requested by the U. S . 
Environmental Protection Agency and the New York State Department of Environmental 
Conservation to aid in documenting known information on the construction and current 

condition of the rooms, whether hazardous constituents were utilized in the rooms, and 

the potential for releases from the rooms due to lack of liners or the presence of 
unlined sumps. This paper characterization was conducted due to the high radiation 

fields in these rooms and as low as reasonably achievable (ALARA) exposure concerns 

preventing manned entries. 

The evaluation of the sealed rooms did not identify a release of hazardous waste or 

hazardous constituents to the environment. This evaluation is supported by the fact 

that many of the rooms are lined with stainless steel liners and do not have 
penetrations in the liner. Below ground rooms equipped with sumps were designed with 

eductor systems such that liquids collected in the sumps were drawn upward through pipes 

and do not gravity drain through the bottom of the floor. For below grade rooms, any 

release would be into the room due to the fact that the groundwater table is higher than 

the sump elevation. This process would be further assisted by negative air pressure 

maintained in the rooms. 

A s  part of the RCRA Facility Investigation for these and other units at the site, an 

expanded subsurface soils sampling and groundwater monitoring program (two expanded 

monitoring rounds) is currently being conducted at the WVDP. This data is currently 

being validated and evaluated for purposes of characterizing the nature and extent of 

chemical contamination at the site. Chemical data for the first round of expanded 

groundwater did not identify the presence of hazardous constituents in wells 

downgradient from the process building. In addition, RCEU Facility Investigations are 

being conducted for other SSWMUs in and around the process building, including the 

liquid waste treatment system (SSWMU 3 )  and the high level waste storage and processing 

area (SSWMu 4 ) .  These reports will complement our understanding of the environment 

around the process building. 
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Should the data from the expanded monitoring program (both soils and groundwater) or 

investigation of the other units in close proximity to the process building indicate or 

point to a release from the sealed rooms, a subsequent investigation of  these rooms 

would then be undertaken. Based on the results of this investigation, further 

evaluation does not appear warranted at this time. 
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Figure 3 a  - Below Grade  Layout o f  t h e  P r o c e s s  Building 

102 



0 
W 

- 
W C N  

CilL 

"C H 

I 

- 0  

Figure 4 - F l o o r  P l a n  o f  the  P r o c e s s  Building a t  a P lant  E l e v a t i o n  o f  3 0 . 4 8  m e t e r s  ( 1 0 0  f t )  



. .  
. ' 0 .  . .  3'-.'@ 

.- v.. 
-3 - 0 . *  

Figure 5 - G r o s s  B e t a - G a m m a  R a d i a t i o n  I n t e n s i t i e s  i n  t h e  P r o c e s s  M e c h a n i c a l  C e l l  

150 180 160 70 70 80 110 130 270 150 90 
1810 b 1 4 0 ~  l000d lOlOd 

70 4 0  140 250 '110 110 80 90 130 120 230 110 80 
270 e 440 f 2050 g 

90 110 60 50 40 120 160 80 80 40 40 60 90 

I 
0 
m r 

I 
130 h 1080 d 

I *o,:-. :. 
. 0 .  

".''b -*. 
- *  e.:& '.. 

,,..e * 

f',. 0 
- 0. .  

. .  d . :* 

*-,.a. 0 

"0 0 
a .  

9 . " .  . .. 
. -0: 

o.';.' 
. -u e . .  



. .  
- 0 -  

. .  O'..'3 

. ' @ .  
-3; a 

Figure 6 - C o l l i m a t e d  Gamma Rad ia t i on  In tens i t i es  in t he  P rocess  M e c h a n i c a l  Cel l  

11 11.3 6.5 3.8 3.6 2.7 6.4 18.5 40.0 14.6 13.5 10.5 5 
9.51 4.0b 8.1a 3.1a 2.4a 1.9a 6.2a 17.9e 20 d I5.Oa 16.5a 12.6a 3.9a 

59.6 c 29.3 d 30.5 f 
- - .  --. ----- - - ~. 

9.6 33.5 4.5 12 G.2 11.3 10.9 24.3 23 11.7 8.4 4.0 4.2 
9.99, 30a  2.3a 8 a  10.63 19.2a 13.5a 38.1a 17a  6.2a 8.2a 4.0a 

4.5 h 40 i 9.82.7.11 

8.3a 16.5j 
7.2 3 1.4 0.8 1.7 3.4 3.6 3.9 7.8 4.8 2.0 

11.8 k 2.2 a 1.4 a 0.7 a 1.3 & 2 2.0a 2.7 a 3.5 a 10.2 a 7.2 a 5.2 a 
. 6 2  d '. - h 

.tJ..h * b. 0;  
I e- . .  

. '- . 
o... . 0 .  * .  OO-q 

d :. 



. i, :-- - u .  / 

Saw Saw 
Sump M<tor 10. 6 0  4. 

Shear, 

2. 
1 

13. , .  
.-.o- 

- @. 

- 
0' .:i? Saw Table a7 

3 .  e .  

1 I Maintenance- I .'a 8 I 
5. 9. 

Disassembly. Inspection. and Pushout Table 

F igu re  7 - S a m p l e  L o c a t i o n s  i n  t h e  P r o c e s s  M e c h a n i c a l  C e l l  



/ 

L 

r' 

NOTE: a. 1 m (3 ft) from floor 
b. 0.6 m (2  11) from floor 
c. 0.3 m (1 11) from floor 

F igure  8 - G r o s s  B e t a - G a m m a  R a d i a t i o n  I n t e n s i t i e s  in t h e  G e n e r a l  P u r p o s e  Cell  



. .  
0 .  ' 

- 
17.4 
15 .8a  

- O: G 

. 0 *: 

d 4 *;* 

- 

21 8 8.3 12.4 14.7 14.6 5.4 10.6 11.9 9.7 
2 0 a  8 a  1 2 a  21 a 21 a 23.9a d 14.5 a 20.4 a 10.4 a 

30 c 

c 

. .  . .  
; o*-. b 0 .- .* 0 

9.. .I .(. . . 

NOTES: a. 1 m (3 I t )  from floor 
b. Near floor 
c. 0.3 m ( 1  11) from floor 
d. No accersat 1 m (3  11) from floor 

Figure 9 - C o l l i m a t e d  G a m m a  R a d i a t i o n  in tens i t ies  in t h e  G e n e r a l  P u r p o s e  Ce l l  



Cooling b :.&- p ~ * 

Cooling Rack Unit Basket Storage Sockets .I 

0 0 0 0 0 0 0  

. G -  

0 .  ' 

Chopped 
Fuel 0 0  
Loading A 
Station 'Y 

' 

Dumping 
Station i> 19. 

29 a 
30 

0 
Liquid 

Figure 10 - S a m p l e  L o c a t i o n s  in  t h e  Genera l  P u r p o s e  C e l l  



e 
0 

S E C l I O N M  

F i g u r e  1 1  - E q u i p m e n t  A r r a n g e m e n l  o f  the  Lower  W a r m  Ais le  - P l a n  a n d  S e c l i o n  V i e w s  



8 

IA 

J :  . ... 
<*e... * ... 

- - - 
I 
!2 1 

27.43 rn O M Y  
(90  FI.) 

t .. ::: .: . 
I - L 1 

A 
SOLVENT S I O M G E  1ERrUCE ( S S T )  

PLATFORM 
ELEVATION 

(I I 7.5 FI.) 
3501 m 

L 

F i g u r e  1 2  - E q u i p m e n t  A r r a n g e m e n t  o f  t h e  U p p e r  W a r m  A i s l e  - P l a n  a n d  S e c t i o n  V i e w s  

FI oon 

34 9Om 
-ELEVAIION 

O C  
H 

0 
w cn 



Figure 13 - Layout of the Process Building at Plant Elevations of 34.9 meters (114.5 ft) and 39.9 meters (131 ft) 

39.9 meters (131 ft) 

H 



WVDP - RFI -016 
Rev. 0 

PPH 

Figure 14 - Location of the Hot Acid Cell (HAC) 
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Equip. No. Description Material 

15E-11 PMC Cooler 304L Stainless Steel 

2M- 1 Shielded Viewing Windows Oper. Aisle PMC Oil Filled 

2M-1E Window Plug, East MOA Not Found 

2M-2 Crane Maintenance Door PMC-MCR Carbon Steel/Concrete 

2M-3 Shielded Viewing Windows, Corner PMC Lead glass, oil infill 

15T-53 PMC Filter Aluminum 

15T-55 PMC Filter Aluminum 

15T-56A Shear Filter 304L, charcoal filled 

15T-56B Shear Filter 304L, charcoal filled 

2V-1A Fuel Handling Bridge Cranes, PMC Not Found 

Not Found 2V-1B 

2v-2 Disassembly Saw & Push Out Table Not Found 

2v-4 Fuel Bundle Shear Not Found 

2V-5 Pin Shear Not Found 

2V-6 Bridge-Mounted Power Manipulator Not Found 

2V-8 Extended Reach H.D. Masterslave Manipulator Not Given 

2V-8E,F,G 

2v-11 Disassembly, Inspection & Pushout Table Stainless Steel 

(windows A, B, C, and D) 

Fuel Handling Bridge Cranes, PMC 

Pair M-S Manipulator Insert Plugs Plugs - Aluminum, Retaining Bars - 304L 
Stainless Steel, All Other Material - Carbon Steel 

Table 1 

Dimensions 

2' 10" x 3' x 5' 1 

5' x 5' x 5'6'' 

17'6" x 16'9" x 3' 

4' x 4" x 5'6" 

9'' 4 x 43%" 

6" 4 x 42" 

6" 4 x 4'2" 

6" x 4'2" 

150" x 6" x 12" 

150" x 6" x 12" 

84" x 5" x 5" 

12%" Q, x 6'% 

Process Mechanical Cell Original Equipment List 
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2", 2%'' tubing 
' various lengths 3" 

to 20' 
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~ 

304L Stainless Steel 

Not Specified 

Not Found 

Not Found 

Not Given 

Process Mechanical Cell Original Equipment List 

1% t#l x 2'"' 

4" 4 x 4'5% " 

Not Given 

2V-14 

2V-27 

2V-30 

2v-44 

2V45 

15V-7 1 

Maintenance Table 

PMC GPC Hatch Cover 

Hatch Cover for Transfer from FRS 

Fuel Element Tilting Fixtures 

Mech Processing Fixture & Adaptors 

PMC Mirrors 

Fuel Grapples 

Stainless Steel 

Stainless Steel 

Stainless Steel 
~ ~~~~~ ~ 

Stainless Steel 

Not Found 

Not Found 

Not Given 

156" x 37" x 1" 

Boom 15'1" long 

Fire Protection Not Found 

Strong-Back for Scrap Drum Handling 

PMC Periscope Plugs 

One-Ton Hoist and Monorail 

Transfer Hatch Cover 

Packaged CO, Fire Fighting Equipment 

t#l = diameter 
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Table 2 

Analyses of Loose Solids Sampled from the Process Mechanical Cell 

Sample 

Cartridge No.(') 1 2 3'2) 4 5 6 7 8" 9 10 11 13 

Volatiles (wt. %) 

Total Uranium (wt. %) 

Activity (Ci/g) 

co-60 

CS-134 

CS-137 

EU-155 

Pb-212 

U-235 

PU-238 

PU-239/240 

Am-24 1 

13.3 

60.5 

20 

80 

20,300 

LTD 

LTD 

250 

210 

130 

13.0 

3.8 

20 

4 

1,380 

LTD 

LTD 

.09 

.07 

35 

3.32 

580 

330 

1 

LTD 

LTD 

18 

18 

9 

41.9 

.771 

29 

LTD 

160 

.6 

LTD 

LTD 

4 

3 

6.2 

(Vance 1986) 

(1) 
(2) 
LTD - Less than detectable. 
Volatiles - Indicates percentage of sample lost when sample was evaporated to dryness. 

See Figure 7 to relate sample cartridge numbers to sample locations. 
Insufficient loose solids were collected for analysis. 

16.0 

.498 

6 

1.1 

LTD 

LTD 

LTD 

2 

2 

3 

7.7 

3.8 

900 

670 

LTD 

LTD 

LTD 

11 

11 

10 

11.1 

.785 

3 

151 

.3 

LTD 

LTD 

2.3 

2.2 

3 

34.6 

1.79 

26 

540 

2 

LTD 

LTD 

4 

5 

19 

9.2 

15.7 

280 

LTD 

1,200 

4-8 

LTD 

16 

30 

40 

2.8 

.769 

5 

7-10 

235 

LTD 

LTD 

5 

5 

6 
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Table 3 

Container Markings A 

XSA Material 

XSA Material 

W/O 3205-1 

W/O 3205-2 

W/O 3205-3 

W/O 3205-4 

Seal43 12 

Seal43 13 

No Markings 

TD-497 

TD-602 

TD-501 

Source 
Area 

XSA 

XSA 

AL 

AL 

AL 

AL 

AL 

AL 

AL 

PSC-1 

PSC-1 

ULO 

Fissile Material Mass Inventory in the Ram Equipment Room (RER): 
Chemical Composition and Isotopic Distribution 

Isotopic Distribution - Weight Percent 

Chemical Composition Fissile 
Mass, g 

57 

57 

42 
67 

41 
86 

2 
4 

1 
1 

3 

14 

17 

17 

51 

19 

Pu-238 

1 .o 
1 .o 
0.5 
0.4 

1 .o 
0.4 

1 .o 

1 .o 

1 .o 

1 .o 
1 .o 
1 .o 

Pu-239 

75.0 

75 .O 

72.8 
76.1 

74.7 
81 .O 

74.9 
80.0 

74.9 

75 .O 

93 .O 

75.0 

75.0 

75.0 

Pu-240 Pu-24 1 Pu-242 U-235 U-238 

15.0 8.0 1.5 

15.0 8.0 1.5 

20.0 5.0 1.7 
17.6 4.6 1.2 

14.8 7.9 1.6 
13.7 4.0 0.9 

14.7 7.8 1.6 
20.0 

14.7 7.8 1.6 
0 

15.0 8.0 1.5 

7.0 

15.0 8.0 1.5 

100.0 

15.0 8.0 1.5 9.0/13.0B 9.0/87.0B 

9 .OB7 .OB 15.0 8.0 1.5 9 .O/ 13 .OB 

5.0 95.0 

Total Fissile Material Mass = 479 grams 
A - All drums utilize 19-Liter lidded metal pails for internal containment. 
B - The uranium enrichment for PSC-1 material is 9.0 weight percent U-235 for the reddish brown material and 13.0 weight percent for the black material. 

RFI:OOO2923 .RM 117 



Eauiu. No. 

15E-12 

2M-6 

2M-7 

2M-8 

2V-32 

2V-33 

2V-34 

2V-35 

2V-36 

2V-37 

2V-38 

2V-39 

2v-42 

2V-42A 

2V43A 

2V-43B 

2V-43C 

2V-43D 

2V43E 

2V-47 

Table 4 

General Purpose Cell Original Equipment List 

Description 

GPC Cooler 

Radiation Shielding Windows, A, B & C 

Crane Maintenance Door GPC-GCR 

Radiation Shielding Window Shutters, A, B, & C 

Extended Reach MastedSlave Manipulator, A & B 

Chopped Fuel Basket Loading Station (Note: Original crane was 
replaced in 1972 [Reference 48, comment by WVNS: P. Burn].) 

Two-Ton Crane 

Chopped Fuel Storage and Cooling Rack 

Empty Fuel Basket Storage Socket 

Loaded Fuel Basket Transfer Station Socket 

Leached Hulls Dumping Sampling and Packaging Station 

Empty Fuel Basket Liner Pallet 

Chopped Fuel Basket Pickup Device 

Chopped Fuel Basket Pickup Device Storage Bracket 

8" Chopped Fuel Basket Liner Pickup Device 

7" Chopped Fuel Basket Liner Pickup Device 

6.3" Chopped Fuel Basket Liner Pickup Device 

Floor-Mounted Storage Stand for Two Liner Pickup Device 

Wall-Mounted Storage Stand One Liner Pickup Device 

Power Manipulator Tool and Adapter Holder 

Material 

304L Stainless Steel 

Oil Filled 

Carbon SteeKoncrete 

Carbon Steel 

Unknown 

Unknown 

Unknown 

304L Stainless Steel 

Unknown 

304L Stainless Steel 

304L Stainless Steel 

304L Stainless Steel 

Stainless Steel 

304L Stainless Steel 

ss & cs 
ss & cs 
ss & cs 
304L Stainless Steel 

304L Stainless Steel 

Unknown 

WVDP-RFI-016 
Rev. 0 

Dimensions 

3'%" x 2'5" x 6'23h" 

4'8" x 4'8" x 4'0" 

10'3" x 15' x 2'6" 

4'0" x 4'0" 

Unknown 

Unknown 

22'10" x 3' x 8' High 

8" 4 x 3'0" 

10' x 7' x 7' 

3 section - 8" 4 x 24" 

8" 4 x 3' 

8" x 13" x 1" 4 

8%" x 16" 

8%" x 16" 

8%" x 16" 

3" Schedule 40 

% 4 10" x 12" 

Unknown 

Note: C$ = diameter 

118 



Table 4 (continued) WVDP-RFI-016 
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Equip. No. 

2V-49 

2V-52 

2V-53 

2V-54 

2V-55 

2V-56 

2V-57 

2v-64 

2V-65 

2V-66 

2V-67 

2V-68A 

2V-68B 

2V-68C,D 

2V-69 

2V-70 

2V-7 1 

2V-72 

2V-73 

2V-74 

2V-75 

General Purpose Cell Original Equipment List 

Description 

Master/Slave Manipulator Tool and Adapter Holder 

Leached Hull Basket Transfer Station Socket 

Hinged Sections of Crane Rails 

Crane Maintenance Door Operating Unit 

Power Manipulator-Crane Cable Shield 

Criticality Guard Rails 

Bundle Shear Discharge Chute 

Leached Hull Reload Hopper 

Leached Hull Reload Funnel 

Packaged Hydraulic Power Unit 

Fire Protection Packaged Unit 

Fire Hose Bracket 

Fire Hose Bracket 

Fire Hose Bracket 

GPC Mirror Bracket A, B; GPC Bracket only C and D 

Master Slave Manipulator Plug A, B, C, and D 

Periscope Plug A, B, & C 

Maintenance Plug A, B, C, D, & E 

Power Manipulator 

Cable Tray - Two Ton Crane 

Chute Adaptor Tip for 8" Baskets 

Material 

unknown 

304L Stainless Steel 

unknown 

unknown 

Unknown 

unknown 

304L Stainless Steel 

304L Stainless Steel 

304L Stainless Steel 

unknown 

unknown 

unknown 

unknown 

Unknown 

304L Stainless Steel 

Unknown 

unknown 

unknown 

Unknown 

Unknown 

304L Stainless Steel 

Dimensions 

unknown 

8" + x 3'0" 

2'6" Section Hinged 

10" 4 x 18'0" 

8" + x 15" 

6" + x 17" 

2'6" 

10" x 4'0" 

4" d, x 4'0" 

8" 4 x 17" 

Note: 6 = diameter 

RFI:OOO2923 .RM 119 
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2V-76 

2V-75A 

2V-77 

2V-77A 

2V-78 

2V-79 

2V-81A 

2V-8 1 B 

2V-8 1 C 

2V-82 

2V-83 

2V-84 

2V-85A 

2V-85B 

2V-85C 

2V-86 

2V-89 

2V-85D 

Eauiu. No. 

General Purpose Cell Original Equipment List 

Description Material 

Chute Adaptor Tip for 7" Baskets 

Tip Storage Stands 

Chute Adaptor Tip for 6.3" Baskets 

Tip Storage Stands 

Chute Adaptor Tip Change Tools A, B, and C 

Chopped Fuel Basket Liner Pickup 

Settling Tray 

Settling Pan & Eductor Well 

Permanent Liner-Settling Tray Area 

Seal Pan 

Leached Hull Reload Scoop 

New Fuel Basket Transfer Socket 

Liner Capping Device 

Storage Rack for 2V-85A 

Liner Cap Handling Basket 

Scrap Drum Handling Bails 

Holding Rack for Scrap Drum Lids 

Liner Cap Adapter for 8" Basket 

Unknown 

unknown 

unknown 

Unknown 

304L Stainless Steel 

304L Stainless Steel 

Stainless Steel 

Stainless Steel 

304L Stainless Steel 

14 GA 304L Stainless Steel 

304L Stainless Steel 

304L Stainless Steel 

304L Stainless Steel 

304L Stainless Steel 

unknown 

304L Stainless Steel 

304L Stainless Steel 

Dimensions 

-?4" bar x 18" 

2' x 1' x 3%" 

4" s/40 Pipe 2' 1 " Long 

3/16" Liner to Accommodate 
2V-81A & B 

% " thick, 15" square by 1%" 

6" x 9" x 3" high 

Unknown 

9" x 11" 

1 54" 4 with 10" top & bottom 
plates 

deep 

1%" 4 Pipe with W "  Bar 18" 
Long x 3'6" High 

10" 4 x 3%" Deep 

Note: 4 = diameter 
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Equip. No. 

2V-85E 

2V-85F 

3V-21A 

15V-70 

Note: 6 = diameter 

Table 4 (concluded) 

General Purpose Cell Original Equipment List 

Description Material 

Liner Cap Adapter for 7" Basket 

Liner Cap Adapter for 6.3" Basket 

Spare Chopped Fuel Basket Pickup Device Storage Bracket 

304L Stainless Steel 

304L Stainless Steel 

Unknown 

unknown Packaged CO, Fire Fighting Equipment 

WVDP-RFI-016 
Rev. 0 

Dimensions 

10" 4 x 3%" Deep 

10" 9 x 3%" Deep 

RFI:ooO2923. RM 121 
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Volatiles 

Total U 

Activities 

Table 5 

about 100 wt. %(I) 

0.002 g/L 

Analysis of Liquid from the General Purpose Cell Sump 

~ 

co-60 0.004 - 0.006 pCilmL 

Sr-90 0.7 pCi/mL 

CS-134 

CS-137 

0.006 - 0.010 pCi/mL 

4 uCi/mL 

Am-24 1 

0.0006 - 0.0007 pCi/mL 

Less than detectable 

(1) When left exposed in the analytical cells, the sample evaporated to 
dryness, 

RFI : 0002923 .RM 

(Vance 1986) 
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Eauip. No. 

11M-1 

11M-3 

15M-22 

15M-29 

11v-1 

11V-5 

Table 6 

Miniature Cell Original Equipment List 

DescriDtion 

Viewing Window MC 

Radiation Shielding Window Shutter, MC 

GOA-MC Air Lock Access Door 

MC Airlock 

One-Ton Hoist and Monorail 

Transfer Slot GPA to MC 

Material Dimensions 

Oil Filled 

Carbon Steel 4'0" x 4'0" 

Carbon Steel 

304L Stainless Steel 

Not Found 

8" Schedule 30-Tube 3'4" Long 

3'8" x 3'8" x 3'6" 

6'8" x 3'1" x 0'6" 

5'6" x 2'6" x O'?"' 
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Table 7 - Extraction Cell 1 Original Equipment List 

4'11-49 
4Y-54 
4'11-56 
7Y- 1 
7Y-3 

WVDP-RFI-016 
Rev. 0 

Sample Pot for llBW line 
Phase Separator HCW Sampler ss 304L 6"4 x 2'6"T-T 
Phase Separator ICW Sampler 
Phase Separator for 7C-1 Feed ss 304L 6"4 x 2'0" 
Decanter for 7C-1 Feed A240 Type 304L 14"4 x 3'7" 

ss 304L 

ss 304L 

RFI:0002923.RM 124 



Table 8 - Extraction Cell 2 Original Equipment List 

Dimension 

1 l"4 x 42' 10" 

5 9/14" 4 x 43'3" 

3%" 4 x 35'4" 

11" 4 x 43'3" 

11" 4 x 28'6" 

11" 4 x 28'6" 

1'8" 4 top 11' 4 bottom x 15'4" 

1'8'' 4 top 11' 4 bottom x 15'4" 

2'6" d x 9'3" 

WVDP-RFI416 
Rev. 0 

Capacity 
~ 

Material 

A312 Type 304L 

A312 Type 304L 

A312 Type 304L 

A312 Type 304L 

Equip. No. 

4c-4 

4c-7 

4C-8 

4c-9 

Description 

Partition Cycle Strip Column 

Plutonium Cycle Extraction Column 

Plutonium Cycle Strip Column 

First U Cycle Extraction Column 

13D-5 

13D-18 

4E-2 

4E-4 

15M-10 

' 13C-1 I No. 1 Carbonate Wash Column I A312 Type 304L 

~ 

No. 2 Solvent Storage Tank 

Solvent Cleanup & Waste Organic Catch Tank 

1st U Cycle Strip Feed Heater 

1st U Cycle Feed Cooler 

XC-2 Access Door 

13C-2 I No. 2 Carbonate Wash Column I A312 Type 304L 

11 13C-4 I No. 1 Acid Wash Column A312 Type 304L 

11 13C-5 I No. 2 Acid Wash Column A312 Type 304L 

11 4D-6 I Plutonium Cycle Feed Conditioner I A240 Type 304L 
~~ 

11 4D-9 1 First U Cycle Feed Tank Conditioner I A240 Type 304L 3'6" 4 x 11'11" I 1510 l(400 gal) 

11 13D-1 L o .  1 Solvent Washer I A240Type304L 4' 4 x 7'9" I 1890 1 (500 gal) 
~~ 

I I 2  I No. 2 Solvent Washer I A240 Type 304L 4' 4 x 7'9" I 1890 1 (500 gal) 
~~~~ 

Ill3D-4 L o .  1 Solvent Storage Tank I A240 Type 304L 5' 4 x 9'8'' I 3785 1 (lo00 gal) 

A240 Type 304L 5' 4 x 9'8'' I 3785 1 (lo00 gal) 
~~ ~~ 

A240 Type 304L 6'6'' 4 x 10'6" I 7570 1 (2000 gal) 
~~ 

2" 4 x 240" 
~~ 

16'4" 

40" x 6" x 82" 

9'l 4 x 5'3" 

5" 4 x 4'4" 

2" 4 x 5'9" 

304L ss 
ss 304L 

4Y-7 I 4C-7 Aaueous Decanter A240 Type 304L 

A240 Type 304L 

A240 Type 304L 

4Y-8 I 4C-8 Aaueous Decanter 

4Y-9 I 4C-9 Aqueous Decanter 

FPI:0002923.RM 125 



Table 8 - Extraction Cell 2 Original Equipment List (concluded) 

Equip. No. Description Material Dimension Capacity 

4Y-20 Level Control Pot for 4C-4 ss 304L 6"(b x 6" 

4Y-21 IAU Surge Pot ss 304L 8"(b x 120" 

4Y-24 Measuring Head Pot for 4C-9 A240 Type 304L 6"(b x 4'0" 

4Y-25 Level Control Pot for 4C-9 ss 304L 6"(b x 6" 

4Y-26 Level Sensing Chamber for 4C-9 ss 304L 

4Y-32 Measuring Head Pot for 4C-7 A240 Type 304L 6" $I x 4'0" 

4Y-33 Level Control Pot for 4C-7 ss 304L 2" (b x 6" 

4Y-34 Level Sensing Chamber for 4C-7 ss 304L 

4Y40 Organic Extract Head Pot for 4C-7 ss 304L 

4Y-41 Organic Scrub Head Pot for 4C-8 ss 304L 

4Y-35 Level Control Pot for 4C-8 ss 304L 2" $I x 6" 

13Y-1 Phase Separator for 13C-1 ss 304L 2" (b x 6" 

13Y-2 Phase Separator for 13D-1 ss 304L 2" (b x 6" 

13Y-3 Phase Separator for 13C-2 ss 304L 2" (b x 6" 

13Y-4 Phase Separator for 13D-2 ss 304L 2" $I x 6" 

13Y-8 Decanter for 13D-18 A240 Type 304L 2' 4 x 5'11" 

13Y-9 Phase Separator for 13D-18 ss 304L - 

WVDP-RFI-016 
Rev. 0 

Note: 4 = diameter 
All equipment is inactive 
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Description 

Condensate Catch Tank 

Plutonium Cycle Waste CatcWHold Tank 

Table 9 - Liquid Waste Cell Original Equipment List 

Material Dimensions Capacity Status 

A240 Type 304L 10'1O"L x 4'6''4 3,785 1 (lo00 gal) Active 

A240 Type 304L 12'10"L x 4'6"4 4,540 1 (1200 gal) Inactive 

Equip. No. 

First U Cycle Waste Catch Tank 

Second U Cycle Waste Catch Tank 

Low Level Waste Evaporator Feed Tank 

Rework Evaporator Feed Tank 

Hot Analytical Cell Drain Catch Tank 

Solvent Waste Catch Tank 

Solvent Waste Hold Tank 

3D-2 

A240 Type 304L 15'3"L x 9'0''+ 22,710 1 (6000 Inactive 

A240 Type 304L 15'3"L x 9'0''+ 22,710 1 (6000 Inactive 

A240 Type 304L 24'0"L x 8'0''+ 32,170 1 (8500 Active 

A240 Type 304L 13'2"L x ,'Or'+ 11,355 1 (3000 Inactive 

B334 Haselloy C 9'2"L x 3'6''q!1 1,890 1 (500 gal) Active 

A240 Type 304L 17'10"L x 3'7"4 3,785 1 (lo00 gal) Inactive 

A240 Type 304L 17'10"L x 3'7"4 3,785 1 (lo00 gal) Active 

gal) 

gal) 

gal) 

gal) 

4D-8 

4D-10 

4D- 13 

7D-2 

7D-8 

7D-14 

13D-7 

13D-8 

4 = diameter 

RFI:OOO2923 .RM 127 
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Table 10 

Eauip. No. 

7c-3 

7c-5 

7D-3 

7E- 1 

7E-2 

7E-11 

7E- 12 

7E-13 

7E-14 

Acid Recovery Cell Original Equipment List 

Descrimion Material Capacity 

Acid Fractionator 

General Purpose Evaporator 

Acid Fractionator Feed Tank 

Acid Fractionator Feed Vaporizer 

Acid Fractionator Reboiler 

Vaporizer Bottoms Cooler 

Acid Fractionator Bottoms Cooler 

General Purpose Evaporator Condenser 

General Purpose Evaporator Reboiler 

A240 Type 304L 

A240 Type 304L 

A240 Type 304L 

A240 Type 304L 

A240 Type 304L 

A240 Type 304L 

A240 Type 304L 

A240 Type 304L 

A240 Type 304L 

7570 liters (2000 gal) 

Status 

Inactive 

Inactive 

Inactive 

Inactive 

Inactive 

Inactive 

Inactive 

Inactive 

Inactive 

RFI:OOO2923. RM 128 
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Table 11 

EauiD. No. 

7D-6 

7G- 1 

7G-1A 

7G-5 

7G-10 

7G-14 

Acid Recovery Pump Room Original Equipment List 

Descriution Material Cauacitv 

Weak Acid Catch Tank 

Weak Acid Pump 

Weak Acid Pump (spare) 

Fractionator Bottoms Pump 

Vaporizer Bottoms Pump 

Weak Acid Sample Pump 

A240 Type 304L 

A240 Type 304L 

A240 Type 304L 

A240 Type 304L 

A240 Type 304L 

A240 Type 304L 

1325 liters (350 gal) 

Status 

Inactive 

Inactive 

Inactive 

Inactive 

Inactive 

Inactive 

RFI:ooO2923 .RM 129 
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Table 12 

Hot Acid Cell Original Equipment List 

7D-11 

7D-12 

7G-3 

Eauip. No. Description Material Dimensions 

Note: q5 = diameter 

Hot Acid Storage Tank 

Hot Acid Batch Tank 

Hot Acid Pump Stainless Steel Not Found 

A240 Type 304L 

A240 Type 304L 

6'6" q5 x 14'4" long 

5'0" 4 x 14'0" long 

Cauacitv Status 

12,100 liters (3,200 gal) Inactive 

6,800 liters (1,800 gal) Inactive 

Inactive 

RFI:OOO2923 .RM 130 
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Table 13 

EauiP. No. 

6D-3 

6C-1 

6C- 1 A 

6C-3 

6C-6 

6E- 1 

6E-2 

6E-3 

6E-4 

7E-7 

Off-Gas Cell Original Equipment List 

Descrivtion Material Cavacity 

Vessel Off-Gas Condensate Catch Tank 

Dissolver Off-Gas Silver Reactor 

Dissolver Off-Gas Silver Reactor 

Vessel Off-Gas Scrubber 

Dissolver Off-Gas Scrubber 

Dissolver Off-Gas Heater 

Dissolver Off-Gas Cooler 

Vessel Off-Gas Condenser 

Vessel Off-Gas Heater 

Low-level Waste Evaporator 
Condenser 

A240 Type 304L 

A240 Type 304L 

A240 Type 304L 

A240 Type 304L 

A240 Type 304L 

A240 Type 304L 

A240 Type 304L 

A240 Type 304L 

A240 Type 304L 

A240 Type 304L 

910 liter (240 gal) 

Status 

Active 

Inactive 

Inactive 

Active 

Inactive 

Inactive 

Inactive 

Active 

Active 

Inactive 

MI :  OOO2923. RM 131 
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Description Material Dimensions 

Unknown Trolley for OGBR Unknown 

Hoist Trolley for OGBR Unknown Unknown 

Monorail Trolley for OGBR Unknown Unknown 

Dissolver Off-Gas Blower 304L Stainless Steel Unknown 

Dissolver Off-Gas Blower 304L Stainless Steel Unknown 

Vessel Off-Gas Blower 304L Stainless Steel Unknown 

Vessel Off-Gas Blower 304L Stainless Steel Unknown 

Dissolver Off-Gas Filter 

Dissolver Off-Gas Filter 

Vessel Off-Gas Filter 

Vessel Off-Gas Filter 

304L Stainless Steel 

304L Stainless Steel 

304L Stainless Steel 

304L Stainless Steel 

28" O.D. x 20" High 

28" O.D. x 20" High 

28" O.D. x 20" High 

28" O.D. x 20" High 

Table 14 - Off-gas Blower Room Original Equipment List 

Status 

Active 

Removed 

Active 

Removed 

Removed 

Active 

Active 

Removed 

Removed 

Active 

Active 

Equip. No. 

15T-66 

15T-64 

15T-65 

6K- 1 

6K- 1 A 

6K-2 

6K-2A 

6T- 1 

6T- 1 A 

6T-2 

6T-2A 

Note: O.D. - outside diameter 
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Low Pour 150 Oil 
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SENT 8Y:520 MADISON AVE, NY ; 3-12-80. ;12:30PM ; 

MATERIAL SAFETY DATA SHEEY 

See Section I X  - COMMENTS. 
2I 
LFFCCT) OF OVtREX?OlURI 

NDA 

7 31 HDA 

~ L M S  - Flush nith water, I f  irritation e x i s t s  consult 

COCOOCAL PIOPIATES 

tMLIIOENCY FIRST AI0  P M C f D ' a I 8  

I physlclan. 

WHAUTION - NA 

V ~ W A L L O W S O  - Call a physician. 
CAS 68042-41-5 

I 

1 .- 
MAN >- MORS THAW 

AP-A- 3 



SENT BY:520 WADISON AVE. NY ; 3-12-90 : !?:31PM : 

e requlrements o f  t h e  nii 
' s p r o  uct 1s a fuII** refined white mlneral o 

Administration as per CFR 172.878. If used I n  applications where a m l s t  ma 

WDP-RFI-Gi6 
Rev. 0 

$ 

I HA 
a1 splash goggil,! ! 

OTHlii  raOllCtlVl (OUl?MCUl I 
--. ( 

I 

Shut  o f f  leak,  d j k a  up spills-, Absorb w l t h  Inert material such as sand, e a r t h  
or vtmlculltc. Sweep up and dtspore of in a c c o r d a n c e  wlth Fedwal, Sta te  and 
local regulations, 

Use methods consistent w i t h  Federal, State and local regoi&tlonsI 

Tel: (212) 605-3911 *- -1 
s,ONATUR, . Alexander Coutrh: mTILc Manager, Regulatory Affairs 
ncwaww D A T ~  ' 9  (INTTO AVN:  OATC- 

~ swmscoes kc. 1, 1989 f 
I 

_- 

b Avoid heat (150°F max.), flame m d  oxjdizlng agents. ! 

..J 

- .. 
UNMGULATCD 

AP-A-4 
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uo'r CELL S E R V I C E S  CORPORATION 
MATER I AI, SAFETY DATA SHEET 

PAGE 001 

WIIITE MINERAL O I L ,  USP/NF R E V I S I O N  OF: 06/01/92 

HOT CELL SERV J CES CORPORATI ON 
22626 8STII PLACE SOUTII 
KENT, WASIIINGTON 9 8 0 3 1  

( 2 0 6 )  8 5 4 - 4 9 4 5  

............................. EFIERGENCY ASSISTANCE--------------------------- 

FOR EMERGENCY ASSlSTANCE CALL { 206) 0 5 4 - 4 9 4 5  

* * * * * * * * ** * * * * * ;* * ** * * ** * * * * * * * * * *. * * ** *** ** * ** *** ** * i * 4  fl&%WQ *VlT&&Waw"TS 
I I DISAPPROVED 

PRODUCT NAME: White Mineral. O i l ,  UGP/NF i j RECEIPT ACKNOWLEDGED 

COMMON NAMES/SYNONYMS: S o n t e x ,  D r a k e o i l ,  P a r o l ,  SIGNED R t / & U  &/f L 
COGNIZANT' Eft'GINEER P e n c t e c k ,  Arcoprime ( T M ) ,  ... . 

Amoco White O i l  No. 8-T, 
6970 P e n r e c o ,  5 ,  White B l a n d o l ,  
Mineral Oll NF?O, C l a n t e x  
R e s i - d e w  o i l ,  Super Crease 
N I B  O i l .  Kaydol ( R )  

FORMULA : Uridef i n e d  

MOLECULAR WEIGIIT: *NAP 

NFPA RATING ( M a n u f a c t u r e r )  

IlEALTlI: 0 
FIRE: 1 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
EMERGENCY OVERVIEW . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

HAZARD RATING SCALE 

DATE ISSUED:  06/92 

SUPERCEDES: 05/91 

HMIS HAZARD RATING 

HEALTH: 1 
FIRE: 1 



HOT CELL SERVICES CORPORATION 
MATERIAL SAFETY DATA SHEET 

WVDP-RFI-016 
Rev. 0 

PAGE 002 

White Mineral Oil, USP/NF REVISION OF: 06/01/92 

HOT CELL SERVICES CORPORATION 
22626 85TH PLACE SOUTH 
KENT, WASHINGTON 98031 

(206) 854-4945 

REACTIVITY: 0 0 = MINIMAL 3 = SERIOUS REACTIVITY: 0 
SPEC I AL : None 1 = SLIGHT 4 = SEVERE 

2 = MODERATE Protective equipment 
can only be assigned 
on a case-by-case 
basis. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
HAZARDOUS INGREDIENTS 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

COMPONENT 

Mineral Oil 

EXPOSURE LIMITS, PPM 
OSHA ACGIH OTHER 

Cas No. 0 Wt. PEL TLV LIMIT HAZARD 

8042-47-5 >99 None 5mg/m3 None None 
m l s  t 

(TM) Trademark of Arco Petroleum Products Company. 

( R )  Trademark of Witco. 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

HEALTH HAZARD INFORMATION 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
PRIMARY ROUTES OF EXPOSURE: Skin or eye contact, inhalation. 

SIGNS AND SYRPTOMS OF EXPOSURE 

IHHALATIOH: None currently known. 

EYE CONTACT: None currently known. 

SKIN CONTACT: None currently known. 

SWALLOWED: May act as a laxative. 

CHRONIC EFFECTS OF EXPOSURE: No specific information available. 

MEDICAL CONDITIONS GENERALLY AGGRAVATED BY EXPOSURE: None reported. 

AP -.A- 6 
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White Mineral Oil, USP/NF REVISION OF: 06/01/92 

HOT CELL SERVICES CORPORATION 
22626 85TH PLACE SOUTH 
KENT, WASHINGTON 98031 

( 2 0 6 )  854-4945  

FIRST AID MEASURES 

**************************************************************************** 
IF INHALED: Remove to fresh air. Give artificial respiration i f  not 
breathing. Get immediate medical attention. 

IN CASE OF EYE CONTACT: Immediately flush eyes with lots of KUnnin9 water 
for 15 minutes, lifting the upper and lower eyelids occasionally. Get 
iimedj.ate medical attention. 

IN CASE OF SKIN CONTACT: InimediaLely wash skin with lots of soap and water. 
Remove contaminated clothing and shoes; wash before reuse. Get medical 
attention if irritation persists after washing. 

IF SWALLOWED: Do not induce vomiting. I f  conscious, give lots of water or 
m i l k .  Get iimnediate medical attention. Do not give anything by mouth to an 
unconscious or  convulsing person. 

Notes to Physician: None 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

FIRE AND EXPLOSION INFORMATION 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
FLASH POINT, DEG. F: ,280 
METHOD USED: COC FLAMMABLE LIMIT 

VEL: *NDA LEL: NDA 

AUTOIGNITION TEMPERATURE: NDA 

EXTINGUISHING MEDIA: Use dry chemical C02 or alcohol foam. Do not use 
water to fight fire. 

SPECIAL FIRE FIGHTING PROCEDURES: Fire-fighter should wear self-contained 
breathing apparatus and full protective clothing. Use water spray to cool 
nearby containers and structures exposed to fire. 

UNUSUAL FIRE AND EXPLOSION HAZARDS: None 

AP-A-7 
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White Mineral 011, USP/NF REVISION OF: 06/01/92 

HOT CELL SERVICES CORPORATION 
22626 85TH PLACE SOUTH 
KENT, WASHINGTON 98031 

(206) 854-4945  

............................................................................ 
**************************************************************************** 

HAZARDOUS REACTIVITY 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Will not occur POLYMERIZATION: STABILITY: Stable 

CONDITIONS TO AVOID: None 

MATERIALS TO AVOID: Oxidizers 

HAZARDOUS DECOMPOSITION PRODUCTS: May 
dloxide. 

iberate carbon monox-3e or carbon 

**************************************************************************** 
SPILL, LEAK, AND DISPOSAL PROCEDURES 

**************************************************************************** 
ACTION TO TAKE FOR SPILLS OR LEAKS: Wear protective equipment including 
rubber boots, rubber gloves, rubber apron, and a self-contained breathing 
apparatus in the pressure demand mode or a supplied-air respirator. I f  the 
spill or leak is small, a full face piece air-purifying cartridge respirator 
equipped for organic vapors may be satisfactory. In any event, always wear 
eye protection. For small spills or drips, mop or wipe up and dispose of in 
DOT-approved waste containers. For large spills, contain by diking with 
soil or other non-combustible absorbent materials, and then pump into 
DOT-approved waste containers, or absorb with non-combustible sorbent 
material, place residue in DOT-approved waste containers. %eep out 'of sewer 
storm drains, surface waters, and soil. 

Comply with all applicable governmental regulations on spill reporting, and 
handling and disposal O C  waste. 

DISPOSAL METHODS: Dispose of contaminated product and materials used in 
cleaning up spills or leaks in a manner approved for this material. Consult. 
appropriate Federal, State and Local regulatory agencies to ascertain proper 
dis'posal procedures. 

AP-A- a 
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MATERIAL SAFETY DATA SHEET 

REVISION OF: 06/01/92 White Mineral 011, USP/NF 

HOT CELL SERVICES CORPORATION 
22626 85TH PLACE SOUTH 
KENT, WASHINGTON 98031 

(206) 854-4945 

NOTE: Empty containers can have residues, gases and m i s t s  and are subject 
to proper waste disposal, as above. 

PERSONAL PROTECT I ON 
**************************************************************************** 
VENTILATION: General room ventilation. 

RESPIRATORY PROTECTION: I f  use conditions generate vapors of mists, wear a 
NIOSH-approved respirator appropriate for those emission levels. 
Appropriate respirators may be a full-face piece or a half-mask 
air-purifying cartridge respirator equipped for organic vapors/mists, a 
self-contained breathing apparatus in the pressure demand mode, or a 
supplied-air respirator. 

EYE PROTECTION: Chemical goggles and full face shield unless a full-face 
plece respirator is also worn. I t  is generally recognized that contact 
lenses should not be worn when working with chemicals because contact lenses 
may contribute to the severity of an eye injury. 

PROTECTIVE CLOTHING: Long-sleeved shirt, trousers, safety shoes, rubber 
gloves and rubber apron. 

OTHER PROTECTIVE MEASURES: An eyewash and safety shower should be nearby 
and ready for use. 

SPECIAL PRECAUTIONS 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
STORAGE AND HANDLING PRECAUTIONS: Store in a cool, dry, well-ventilated 
place away from incompatible materials. Keep container tightly closed when 
not in use. Do not use pressure to empty container. Wash thoroughly after 
handling. Do not get in eyes, on skin, OK on clothing. Keep away from heat 
sparks, open flame OK oxidizers. 

REPAIR AND MAINTENANCE PRECAUTIONS: None 

OTHER PRECAUTIONS: This product is intended for use in food, animal feed, 

AP-A- 9 
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REVISION OF: 06/01/92 J h i t e  Mlnecal Oil, USP/NF 

HOT CELL SERV I CES CORPORATI ON 
22626 85TH PLACE SOUTH 
KENT, WASHINGTON 98031 

(206 )  854-4945 

drug or cosmetic manufacture and i t  has been produced and packaged i n  
accordance w i t h  s t r i c t  qua l i ty  p r a c t i c e s .  Maintain this q u a l i t y  leve l  by 
s t o r i n g  this product away from other  chemicals, handling i t  w i t h  care ,  and 
avoiding a l l  sources of contamination. 

Containers, even those tha t  have been emptied, w i l l  r e t a i n  product residue 
and vapors. Always obey hazard warning and handle empty containers  as i f  
they were f u l l .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

PHYSICAL PROPERTIES 
***************************************************~************************ 
BOILING POINT, DEG E'.: IBP > 5 4 0  

MELTING POINT, DEG F.: NDA 

SPECIFIC GRAVITY (WATER = 1): 0 . 8 2  - 0.88 pH: NDA 

VAPOR PRESSURE mm Hg/20 deg. C: <1 WATER SOLUBILITY % :  Insoluble 

VAPOR DENSITY (AIR = 1): NDA 

EVAPORATION RATE (BUTYL ACETATE = 1): <1 

!+ VOLATILE (by VOLUME): 0 

APPEARANCE AND ODOR: Clear, transparent liquid, odorless. 
**************************************************************************** 

TOXICITY DATA 
************************************************~**~************************** 
ORAL: (Rats) LD50 = 5 g/kg 

DERMAL: (Rabbit) LD50 = 2 g/kg 

INHALATION: NDA 

AP-A-10 
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rlhite Mineral Oil, U S P / N F  REVISION OF: 06/01/92 

HOT CELL SERVICES CORPORATION 
22626 85TH PLACE SOUTH 
KENT, WASHINGTON 98031 

(206) 8 5 4 - 4 9 4 5  

CARCINOGENICITY: This material i s  riot consldeced to be a carcinogen by t h e  
N a t i o n a l  Toxicology Progrsia, tlre International Agency for Research on Cancer 
or OSHA 

OTHER DATA: None 

OTHER REGULATORY I NFORMAT I ON 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
SECTION 313: NONE 

PROPOSITION 65: NONE 

SECTION 313 h PROP. 65: NONE 

SECTION 313 (WITH CHEMICALS LISTED): NONE 

PROPOSITION 65 (WITH CHEMICALS LISTED): NONE 

MASSACHUSETTS : NONE 

PENNSYLVANIA: NONE 

CALIFORNIA SCAQMD: 

VOC: NDA VAPOR PRESSURE: <lmm Hg @ 70F 

TSCA: The i n g r e d i e n t s  of this product a r e  on t h e  TSCA inventory .  

AP-A- 11 
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I h i t e  Mineral  Oil, USP/NF REVISION OF:  06/01/92 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
REVISIONS 

01/90 Added synonyms, HMIS Hazard R a t i n g ,  a u t o i g n i t i o n  temp, pH, 

02 /90  Added synonym. 

02/91 Added synonym, trademark. 

% v o l a t i l e ,  Ecological InforinaLion, VOC, Vapor Pressure ,  TSCA. 

*NDA No Data A v a i l a b l e  
*NAP Not A p p l i c a b l e  
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H U D ~ O C U S  tangawu 0Urr;Ur My. G-mn NbnrIi)) OS- ?El ~ c c m  nv R-rdrd Hlwimq 

--- --- C f t r i c  Acid 

Octyl Phenol  Condensed CAS 9036195 
w i t h  8 - I O  mler lthylene Oxidc,Trlton X I 0 0  

3 1 Te t r a s odl urn E thy1 ened 1 am! ne CAS 1570B415 
Tr i a c e  t a  tt 

* I  Benry ld imthy l  (2-(2-(P- ( 1 , 1 , 3 , 3 ,  t e t r a - n z t h y l b u t y l )  
Phenoxy) Ethoxy) Ethyl) Amnonium Chloride, 
Hyamtnc 1622 CAS 121540 

_ .  
Section 111 - PhysicsUChemlcrl Characlcrirlics 

-U8=* Jrd 
B l u f r h  transparent  l f a u l d  - s l i o h t l y  vunqcnt odor 

~~ 

Secflon N - fire 8nd Explosion Hiurd  Dalr 
F W  Pori( (L(*thDo vud) nDmnrb* 1- LE1 VEL 

Greater than 214'F HA 
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- . .  -*. Nln URC w w - 7  an4 R.0J.I.n None Hone None 

ard wpc%,“a“contaa”v”nh r t f n  my cause drylng  o f  s k j n  and roderrte I r r l t r t l o n .  

Sone rllerqfc propertles p x n w d .  

~~n&%%~dwt- 
u w  . Pre - tx l s t lng  eye. skln and r e s p i r a t o r y  d isorders  may be . .  

w h a  t e d  by exnosure t o  Droduct. 
~~ 

PnrPdurr ?-rY”fF?T n a a t  on e m v e  t o  f r e sh  a i r ,  Eyes: F l u s h  v l t h  water for a t  l eas t  15 nlnutes .  
S t i n :  Wash t ho rough ly  wlth soap and water ,  l ngcs t lon :  Drlnt plenty.01 water,  c a l l  physlclrn 

Secllon Wl - Preuutlons lor Sale Htndnng and Urc 

%a! up m a t e r c l  w f t h  absorbst?%trrtrls  and p l a c e  In t f g h t  contafner. 
b T J e n  k 0 Mewrid (I RCc.ur0 w 

W w a t m ? @ @ o p r f a t e  dtsposa t  frcllfty In  complIrnce wi th  rtderal,  S t a t e  and local 

regulatlons. 
Pweembw lo br T # k m  h H.6- and S b b q  

Store In c l o s e d  c o n t a i n e r s  away from heat. 

o l t u c  Pica- 

I 

- 
Stcllon Vlll - Control Measurer 
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l"RC0 MATERIAL SAFETY 
DATA SHEET 

"RCO FABRIFIM REMOVER cs No.: 01750 
Tate: 0 7 / 1 3 / 9 2  Page 1 of 4 * * * * * * * * * * * * * + * * * * * * * * * ~ + * * * * * * * * * * * * * * ~ * * * * * * * * * * * + * * * * * * * * * * * * * * * * + * * * + *  

SECTION I MANUFAC"lJRER'S NAME AND ADDRESS --__-------------------------------------------------------------------------- 
Manufacturer's N a m e :  W R C O  PRODUCTS, I N ~ .  

Address : 7300 BOLSA AVENUE 

Dnerqency telephone: (614) 387-6200 
For i n f  onnation : (714) 890-3600 

DIVISION OF ATOCHEM NORTH AMERICA 

WESTMINSTER, CA 92684 

:******t************++**********************~*************t******************** 

SECTION I1 HAZARD INFORHATION ----------------__---------------------------------------------------- 
THE FOLLOWING INGREDIENTS ARE DEFINED TO BE HAZARDOUS 
PER 29CFR 1910-1200: 

CERCLA RCRA SARA % 
HAME (-1 

RQ NO REPORTABLE 
2-BUTOXYETHANOL (111-76-2) 

NOT LISTED NOT LISTED YES <5 
ACGIH TLV: 25 ppm ( s k i n )  
OSHB PEL: 25 ppm ( s k i n )  

ACGIH TLV: C 25 ppm 
OSHA PEL: C 25 ppm 

BCGIH TLV: HOT ESTABLISHED 
OSBA PEL: NOT ESTABLISHED 

HEXYLENE GLYCOL (107-41-5) 
NOT LISTED NOT LISTED NO <5 

SODIUM DODECYLBENZENE SUTiFONATE (25155-30-0) 
1000 NOT LISTED NO €5 I 

NONYLPEENOXYPoLY(ETaYLEWEOXY)ET"OL (9016-45-9) 
NOT LISTED NOT LISTED BO 

ACGIH TLV: NOT ESTABLISBED 
OSHA PEL: NOT ESTABLISBED 

ACGIH TLV: 25 ppm 
OSHA PEL: 35 ppm (STEL) 

AMMONIUM 3YDROXIDE (AMMONIA) (1336-21-6) 
1000 NOT LISTED NO 

THE FOLLOWING INGREDIENTS BRZ NOT REQUIRED TO BE LISTED BY 

PENNSYLVANIA AND HEW JERSEY: 

29CFR 1910-1200, BUT ARE LISTED IN CONFORMANCE WITH 
THE 'RIGHT-"0-KNOW' LAWS OF CERTAIN STATES, INCLUDING 

WATER (7732-18-5) 

TBE FOLLOWING INGREDIENTS ARE LISTED IN COMPLIANCE W I T H  
29CFR 1910-1200,APPENDIX A ( 1 ) :  

-VALENT CHROMIUM COMPOUNDS (as Cr): 0.03) 
IARC: CARCINOGENIC TO HIJMANS (GROUP 1) 
NTp: KNOWN TO BE CARCINOGENIC (GROUP A) 

.. i 
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DOT IKFORMATION 
:OPER SHIPPING NAME: RQ ORM-E, l i q u i d ,  n .o .6 .  

.z CLASS: ORM-E I D  NUMBER: NA9188 
(Sodium chromate, Ammonium hydroxide)  

............................................................................... 

SECTION 111 PKYSICAZ, PROPERTIES (TYPICAL) ----------------------------------------------------------------------------- 
B o i l i n g  p o i n t :  Approx. 212 deg. F. S p e c i f i c  g r a v i t y :  1 . 0 1  
V a p o r  p r e s su re :  Approx. 25-g V o l a t i l e ,  % by volume: Approx. 90% 
SCAQMD VOC: 25 g / l . ( c a l c u l a t e d  from nominal composi t ion)  
V a p o r  d e n s i t y :  > i  Evaporat ion r a t e :  <1 

Solubility i n  water:  Complete pH: Concentrated 1 2 . 0  
Appearance and odor: 

p+1) (BuAc=l) 

Viscous yellow l i q u i d  - ammoniacal odor  
*********t*******************************************t*********t*************** 

SECTION I V  - FIRE AND EXPLOSION HAZARDS: ---------~-___________--------------------------------------------------- 
FLASH POINT AND METBOD USED: 
Nonflammable - Not a p p l i c a b l e  

EXTINGUISHING MEDIA: 
N o t  a p p l i c a b l e  
SPECIAL FIRE FIGHTING PROCEDURE AND PRECAUTIONS: 
U s e  s e l f - con ta ined  r e s p i r a t o r y  p r o t e c t i o n .  Any water  runoff may 
c o n t a i n  hexavalen t  chrome and should no t  be allowed t o  en te r  sewer o r  
waterways. 
UNUSUAL FIRE AND EXPLOSION HAZARDS: 
None 

*: *****t****t**t*t************************************~*************tt******* 

SECTION V - HEALTE AND EMERGENCY IHFOFMATION: ---------------------------------------------------------- -I--- 

EFFECTS OF OVER-EXPOSURE: EYES: 
Contac t  w i th  eyes  may cause moderate t o  seve re  i r r i t a t i o n ,  poss ib l e  
burns. 
SKIN: 
Contac t  w i t h  skin may cause moderate t o  s e v e r e  i r r i t a t i o n .  
INHALATION: 
I n h a l a t i o n  of chromate-containing mist may cause  severe i r r i t a t i o n  and 
possible permanent damage t o  upper r e s p i r a t o r y  t r a c t  and may cause 
lung cancer r i s k .  
INGESTION: 
Moderate t o  s e v e r e  i r r i t a t i o n  of g a s t r o i n t e s t i n a l  t r a c t .  May be 
harmful  i f  swallowed. Toxic e f f e c t s  may n o t  appear immediately. 
MEDICAL CONDITIONS WHICB MAY BE AGGRAVATED: 
2-butoxyethanol i s  r e a d i l y  absorbed through t h e  s k i n  where it e x e r t s  a 
toxic effect on the kidney, l i v e r  and blood-forming system. Repeated 
o v e r a r p o e u e  may aggrava te  p r e e x i s t i n g  dysfunct ion  of these  systems. 

t . * * * * * . * * * * ~ * l * * * . t * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *  

SECTION VA - FIRST A I D  INFORMATION: 
.-__________________---------------------------------------------------- 

FIRST A I D :  EYES: 
Flush  e e6 wi th  large V O l ~ m e 6  of water f o r  a t  least If minutes. 
i r r i t a t  1 on persists, ob ta in  medical a t t e n t i o n .  

If 
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S K I N :  
Speed is e s s e n t i a l .  
Wash with  soap and water .  R i n s e  thoroughly. ~f i r r i t a t i o n  i s  ev iden t  
o r  b l i s t e r i n g  occurs ,  o b t a i n  medical a t t en t ion .  
:NBALATION: 

Remove t o  f r e s h  a i r .  Administer oxygen i f  b rea th ing  is d i f f i c u l t .  
O b t a i n  medical a t t e n t i o n  if i r r i t a t i o n  p e r s i s t s .  
I N G E S T I O N :  
D o  no t  induce vomiting except  on advice of competent medical 
personnel .  I f  v ic t im is consc ious ,  d i l u t e  by g iv ing  l a r g e  volumes of 
milk o r  water.  Obtain immediate medical a t t e n t i o n .  Never a t tempt  t o  
induce  vomiting o r  give anyth ing  by mouth t o  an unconscious person. 
PRIMARY ROUTES OF ENTRY ARE INHALATION AND S K I N  CONTACT. 

Flush a f f e c t e d  area w i t h  l a r g e  volumes of Water- 

* * * * * * * * * * * * * * * * * * * * * * * * * ~ * * * * * * * * * * * * * * * * * * * * * * * ~ * * * * * * * * * * * * * * * * * * * * * * ~ * * * ~ * ~  
SECTION V I  - REACTIVITY DATA: ___--_________------------------------------------------------------ 

STABILITY: STABLE 
COHDITIONS "0 AVOID: 
Contact  with s t rong  a c i d ,  strong caus t i c ,  s t rong  ox id iz ing  agen t s  
EAZARDOUS DECOf.IPOSITION PRODUCTS: 
Hone 

t * * * + * * t t t * + t t * t * * + t * * * t t t t * * * * * * * * * * * * * * + * * * * * * * * * * * * * * * * * * * * * * * ~ * * * * * * * n * * ~ t * * * t *  

SECTION VII - sp ru , ,  LEAK AND DISPOSAL PROCEDURE: ----------___-__---------------------------------------------------------- 
SPILL OR RELEASE PROCEDURE: CONCENTRATE 
Contain s p i l l a g e .  
V e n t i l a t e  area. Nonessent ia l  personnel should leave t h e  a r e a  u n t i l  
c leanup is completed. Pump l i q u i d  i n t o  DOT-approved drums for 
disposal. Absorb remaining l i q u i d  onto i n e r t  absorbent and l a c e  i n  
DOT-approved drums f o r  disposal. Wash area  with water.  ColPect 
washings and p lace  in DOT-approved drums f o r  disposal. 
concen t r a t e  and wash water from enter ing  sewers o r  waterways. 
USE SOLUTION: 
As f o r  concent ra te ,  i f  a p p l i c a b l e .  
DISPOSAL INFORMATION: CONCENTRATE: 
(1) Trans fe r  t o  rec la iming  c e n t e r  f o r  recyc l ing  or reuse ,  i f  s s i b l e .  
( 2 )  Transfer  t o  l i censed  hazardous waste t reatment  o r  d i s p o s a ~ s i t e  
for  d i s p o s i t i o n  under a p p l i c a b l e  local, s t a t e  and regiona r egu la t ions  
as hazardous waste. 
SPENT SOLUTION AND RINSES: 
D i s p o s e  per (1) o r  ( 2 )  above. Trea t  r i n s e  water as hazardous waste. 
Remove chromate b reduct ion  and p rec ip i t a t ion .  Remove organics  by 
oxidation and car n t rea tment .  
t o  sewer if l o c a l  r e g u l a t i o n s  
chrolnate reduct ion  mus t  be col  and disposed a s  hazardous waste. 

Stop leak a t  source i f  t h i s  can be done s a f e l y .  

Keep 

C la r i f i ed  r i n s e  water may be re leased  . Prec ip i t a t ed  sludge from 
io 

b * * t t * t . t t . t * ~ t t t t t * * * * * * * * * * * t * * * ~ * * * * * * * * * * * * * * * * * * * * * * * * * ~ ~ * * * * * * * * T n ~ * * * * * T *  

SECTION VI11 - SPECIAL PROTECTION IHPORHATION: ----- _-_-,_----------------------------------_____________ 

RESPIRAmRY PROTECTION: 
For d 6 t  conditions, a NIOSH-approved r e s p i r a t o r  f o r  t o r i c  d u s t s  and 
mists is advised. I f  r e s p i r a t o r s  are used, a formal t r a i n i n g  and  
sc reening  program m u s t  be i n i t i a t e d .  See 29 CFR 1910-134. 
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VENTILATION : 
Mainta in  s u f f i c i e n t  mechanical v e n t i l a t i o n  to keep vapor c o n c e n t r a t i o n  
below TLV. 
OROTECTIVE EQUIPMENT: 
? r o t e c t i v e  equipment: Face s h i e l d  o r  goggles, gloves, boo t s  and apron 
made of neoprene o r  o t h e r  impervious material .  
normal ly  r e p i r e d ,  bu t  adv i sed  i f  necessary  to avoid prolonged o r  
r e p e a t e d  skrn contac t  o r  o t h e r  exposure.  
RECOMMENDED PERSONAL HYGIEKE 
Wash hands and face  wi th  soap  and wa te r  be fo re  smoking o r  e a t i n  . 
b e f o r e  r e u s e .  Discard shoes  t h a t  become contaminated OD t h e  i n t e r i o r .  

protective s u i t  not 

Immediately remove all contaminated c l o t h i n g .  Launder s e p a r a t e  7 y 
r + * t t t * * * * t t * * t + t * t t * * * * * * t * * t * t * t * * t * * * * ~ * * * * t * * t * * * * e * * r r * * * t * * * * * r * r * * ~ ~ 8 * * *  

SECTION IX - OTHER INFORMATION: 
------------^________----------__^^________________----------------------- 

SPECIAL PRECADTIONS - STORAGE AND HANDLING: 
S t o r e  in dry pro tec t ed  area away from s t r o n g  o x i d i z i n q  agen t s ,  or 
s t r o n g  acids.  Note on 2-butoxyethanol:  I n h a l a t i o n  b i r t h  d e f e c t  
studies have been conducted w i t h  2-butoxyethnnol i n  r a t s  a t , r e l a t i v e l y  
h l g h  d o s e s  (200 and 300 ppm r e s p e c t i v e l y ) .  Although some t o x i c  e f f e c t s  
were n o t e d  i n  e i t h e r  t h e  deve loping  embryo or  f e t u s  i n  two of t h e s e  
s t u d i e s ,  they were cons idered  t o  be secondary t o  t o x i c  e f f e c t s  in t h e  
mother.  Another s tudy  i n  rabbits a t  200 ppm showed s imilar  results. 
No b i r t h  d e f e c t s  were reported i n  m y  of these s t u d i e s .  
M I X I N G  : 
C a r e f u l l y  add t o  water while mixing,  t a k i n g  c a r e  t o  avoid sp l a sh ing .  
U s e  a p p r o p r i a t e  s a f e t y  equipment t o  e l i m i n a t e  s s i b i l i t y  of s k i n  o r  
eye c o n t a c t .  
REPAIR AND MAINTENANCE OF CONTAMINATED EQUIPMENT: 
R e l i e v e  any pres su re .  Cover opninqs  t o  avo id  s p u r t i n g .  C l e a n  
e x t e r i o r  and  i n t e r i o r  by f l u s h n g  wi th  water .  ' disposal. Use p r o t e c t i v e  equipment f o r  eyes ,  s k i n  and i n h a l a t i o n .  

Make a d d i t i o n s  t o  in-use tanks 6 p" owly and c a u t i o u s l y .  

C o l l e c t  f l u s h i n g s  fo r  

' * t t t t C t ~ t * t * * t t * * t t * t t * * * t * t * t * * t * t * * * * + t * * * * t * t * t t * * * ~ r r * * * r * * * t * 8 8 * r ~ 8 ~ 8 * ~ ~ * *  

CHECKED BY: John P. Jones,  Research Manager 
APPROVED BY: John F. Grnlnger ,  D i r e c t o r  Tech. S e m .  
DATE PREPMXED: 04/30/92 DATE PRINTED: 07/13/92 PILE NO: 3133.069/0 
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TEE FOLLOWING INGREDIENT'S ARE DEFINED M BE I3AZARDOUS 
PER 29CPR 1910-1200: 

CERCLA RCIU SARA % 

NOT LISTED HOT LISTED NO 30 

NAME (cas) 
RQ NO REPORTABLE 

ORGANIC SOLVENT ( 8002-05-9) 

ACGIH TLV: NOT ESTABLISHED 
OSEA PEL: NOT ESTABLISHED 

D I - B m  PHTHALATE (84-74-2) 

ACGIH TLV: 5 mg/m3 . 
OSHA PEL: 5 m g / m 3  

ACGIH TLV: NOT ESTABLISHED 
OS= PEL: NOT ESTABLISEED 

ACGIH TLV: 50 ppm 
OS- PEL: 50 ppm 

ACGIB TLV: 200 ppm 
OS= PEL: 200 ppm 

THIS MSDS COMPLIES WITH THE CC!4MENITY RIGRT-TO-KNOW LAWS 
OF CERTAIN STATES, INCLUDING PENNSYLVANIA AND NEW JERSEY. 

CARCINOGENS: NONE (AS DEFINED IN 29CFR 1910-1200, APPENDIX A ( 1 )  

NOT LISTED NOT LISTED NO <S 

VINYL O R I D E  - VINYL ACETATE COPOLYMER ( 9 0 0 3 - 2 2 - 9 )  
NOT LISTED NOT LISTED NO 15 

KETHYL ISOBUTYL KETONE (108-10-1) 
5000 U161 YES <5 

2-BUTANONE (METHYL ETEYL KETONE) (78-93-3) 
5000  0159 Y E S  4 5  

DOT INFORMATION 
PROPER SHIPPSNG NAME: COATING SOLUTION 
HAZARD CLASS: Planrmable liquid ID NUMBER: UN1139 

(.- 
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. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
SECTION 111 PKYSICU PROPERTIES (TYPICAL) 

.-- _______________------------------------------------------------------------ 
a i l i n g  po in t :  Approx. 1 6 9  deg. F .  S p e c i f i c  g r a v i t y :  0 . 8 4  

Vapor p r e s s u r e :  Ap rox .  70mmHg V o l a t i l e ,  0 by volume: APprox. 8 5 %  

Vapor d e n s i t y :  >1 
( “ r y  (BuAc=l) 

S o l u b i l i t y  i n  water: Neg l ig ib l e  p ~ :  Not a p p l i c a b l e  
Appearance and odor:  

C l e a r  b l u e  l i q u i d ,  Ketone odor 

SECTION I V  - FIRE AND EXPLOSION HAZARDS: 

Evapora t ion  r a t e :  >1 
SCAQMD VOC: 6 6 9  g /  P . ( c a l c u l a t e d  from nominal composi t ion)  

~ * t t t * * * * * t t * * * + * t * * * * * * * * * * * * * * * * * * * * * * t * * t * * * * * * * * * ~ * * * * * * * * * ~ * * * * * * * * * * * n * * *  

----------------__--------------------------------------------------------- 
FLASH POINT AND METHOD USKB2 F. ( S e t a f l a s h )  
E X T I N G U I S H I N G  MEDIA: 
Foam, carbon d iox ide ,  d ry  chemical 
SPECIAL FIRE FIGHTING PROCEDURE AND PRECAUTIONS: 
U s e  s e l f - con ta ined  r e s p i r a t o r y  p r o t e c t i o n .  
UNUSUAL FIRE AND EXPLOSION HAZARDS: 
V a p o r s  from t h i s  product  are  heav ie r  t h a n  a i r  and may t r a v e l  a long  t h e  
ground t o  be ignited a t  a p o i n t  remote from material handling a rea .  

* * * * * * * * * * * * * * * * * * * * * * * * + * * * * * * ~ * * * * * * * * * * * + * * * * * * * * * * * * * * * * * * ~ * * 4 * * * * * * * * * * * * *  

SECTION V - EEALTH AND EMERGENCY INTORMATION: 
------------------_-__L_________________------------------------------------ 

EFFECTS OF OVER-EXPOSURE: EPES: 
Con tac t  w i t h  e y e s  may cause moderate t o  s e v e r e  i r r i t a t i o n .  
SKIN: 
Contac t  w i t h  skin m a  cause moderate t o  s e v e r e  i r r i t a t i o n ,  d ry ing ,  

! ’  d e f a t t i n g ,  r e a d i l y  Jsorbed through s k i n  in t o x i c  amounts. 
INHALATION: 
V a p o r s :  Moderate i r r i t a t i o n ,  d i z z i n e s s ,  headache, o s s i b l e  narcosis. 
Mist: 
I N G E S T I O N :  
Moderate t o  s e v e r e  i r r i t a t i o n  of g a s t r o i n t e s t i n a l  t r a c t ,  nausea.  
MEDICAL CONDITIONS WHICH MAY BE AGGRAVATED: 
Prolonged o r  r e p e a t e d  overexposure t o  a romat i c  hydrocarbons may cause 
kidney and l i v e r  damage. 

c e n t r a l  n e m o u s  system depress ion .  

Severe  r e s p i r a t o r y  i r r i t a t i o n ,  nausea,  possi E l e  lung damage. 

Re e a t e d  overexposure may aggravate  any 
p reeus t ing  dysfunction of t % ese systems. Overexposure may l e a d  t o  

c * t t * * * * * t * * * * * t * * t C * * * ~ * * * * * * * * * * * * * 4 ~ t * * * * 8 * * * * * ~ * * * ~ * * * * * ~ = * * * * * ~ = 8 * * = * * * * * * *  

SECTION VB - FIRST A I D  IHFORMBTION: 

FIRST AID: EYES: 
F l u s h  eyes with l a r g e  volumes of water f o r  a t  least  15 minutes. 
irritation persists, obtain medical a t t e n t i o n .  
SKIN: 
Speed is  e s s e n t i a l .  
Wash w i t h  soap and water .  Rinse thoroughly.  I f  i r r i t a t i o n  i s  evident  
or b l i s t e r i n g  occurs, ob ta in  medical a t t e n t i o n .  
INHALATION: 
Remove t o  f r e s h  dr. If b rea th ing  is d i f f i c u l t ,  adminis ter  o q g e n .  I f  
b r e a t h i n g  has stopped,  apply a r t i f i c i a l  r e s p i r a t i o n .  Obtain medlcal 
a t t e n t i o n .  

I f  

Plush a f f e c t e d  area w i t h  l a r g e  volumes of water .  
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INGESTION: 
Do n o t  induce vomiting except  on advice of con e t e n t  medical 
personnel .  If vomitln? o c c u r s  spontaneously,  [eep head below h i p  
l e v e l  t o  reduce p o s s i b + l + t y  of a s p i r a t i o n  p n e w o n l t i s .  
ionsc ious ,  d i l u t e  by g i v i n g  l a r g e  volumes of milk o r  water .  
immediate medical a t t e n t i o n .  
anyth ing  by mouth t o  a n  unconscious person. 
PRIMARY ROUTES OF ENTRY ARE INHALATION AKD S K I N  CONTACT. 

If v i c t v n  i s  
ob ta in  

Never attempt t o  induce vomit ing or give 

* * * * * * t t * t * t i * * * t t . t * * * * * * t * t t ~ * * * * . * . * ~ * . ~ * ~ ~ ~ * * ~ ~ * ~ * 8 * * * * * - * * * * ~ * ~ *  

SECTION V I  - REACTIVITY DATA: ------------------------------------------- _____--------------------- 
STABILITY: STABLE 
CONDITIONS TO AVOID:  
Contact  with s t rong  a c i d s ,  s t r o n g  a l k a l i e s ,  s t r o n g  o x i d i z e r s  
HAZARDOUS DECOMPOSITION PRODUCTS: 
Thermal decomposition may produce carbon monoxide, d ioxide  and o the r  
t o x i c  v o l a t i l e  organic  compounds \ 

* * * n t * * t n * t * t * r t * * * t I t t t + t * t t * * t * t t t t t t t * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * . * * * * * * *  

SECTION V I 1  - SPILL, tEAK AND DISPOSAL PROCEDURE: ..................................................................... 
SPILL OR ELEASE PROCEDURE: CONCENTRA!fT 
Cleanup personnel  should use  appropr i a t e  p r o t e c t i v e  equipment. 
Contain s p i l l a g e .  Stop leak a t  source i f  this can be done s a f e l y .  
V e n t i l a t e  a rea .  E l imina te  a l l  sources  of vapor  i 

completed. Fwap l i q u i d  i n t o  DOT-approved drums f o r  disposal. Absorb 
remaining l i q u i d  onto i n e r t  absorbent  and p l a c e  i n  DOT-approved drums 
f o r  d i s p o s a l .  
DOT-approved drums f o r  d i s p o s a l .  Keep concen t r a t e  and wash w a t e r  from 

,-' e n t e r i n g  sewers o r  waterways. 
' USE SOLUTION: 

As f o r  concent ra te ,  i f  a p p l i c a b l e .  
DISPOSAL INFORMATION: CONCENTRATE: 
(1) Trans fe r  t o  rec la iming  center f o r  r e c y c l i n g  o r  reuse ,  i f  s s i b l e .  
( 2 )  Trans fe r  t o  l i c e n s e d  hazardous waste t r ea tmen t  o r  disposaf?site 
for d i s p o s i t i o n  under a p p l i c a b l e  l o c a l ,  s t a t e  and regiona r egu la t ions  
as hazardous waste. 
SPEHT SOLUTION AND RINSES: 
I f  a p  l i c a b l e ,  r i n s e  water may be n e u t r a l i z e d  ( i f  not a l r eady  n e u t r a l )  

d i sposed  as descr ibed  above. The water may t hen  be t r e a t e d  t o  remove 
r e s i d u a l  organic  material by oxida t ion  and/or carbon t rea tment .  
c l a r i f i e d  water may be r e l e a s e d  t o  sewer i f  local r egu la t ions  permit. 

Nonessent ia l  personnel should  l e a v e  t h e  a rea  uti 

Wash a r e a  w i t h  water.  Co l l ec t  washings and p l ace  i n  

and a P lowed t o  s t and .  The separa ted  so lven t  should be skhmed of f  and 

The 

*tt*.t...t~**.******~*******************~*******~************t***********~*****~ 

SECTION VI11 - SPECIAL PROTECTION INFORMATION: 

RESPIRAKIRY PROTECTION: 
I f  TLV is exceeded, a NIOSH-approved se l f -conta ined  b rea th ing  
appara tus ,  p o s i t i v e  p r e s s u r e  hose mask or  an air l i n e  mask i s  advised. 
These  should have a f u l l  f a c e  piece and be operated in a p o s i t i v e  
p re s su re  mode. For l i m i t e d  exposure t ime, i n  a reas  of good 
v e n t i l a t i o n ,  a f u l l  f a c e  mask with an organic vapor c a r t r i d g e  o r  
canister may be used. These must not be used i n  any a reas  where a 
danger of oxygen d e f i c i e n c y  exists, such as p a r t l y  enclosed o r  low 
l y i n g  areas, inc lud ing  sumps or  tanks. I f  r e s p i r a t o r s  a r e  used, a 
formal t r d n i n g  and s c r e e u n g  program must be &tin ted .  See 29 CFR 

(, 1910-134. 
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Mainta in  s u f f i c i e n t  mechanical  v e n t i l a t i o n  t o  keep c o n c e n t r a t i o n  below 
TLV . 
PROTECTIVE EQUIP?GNT: 
P r o t e c t i v e  equipment: Face s h i e l d  or  goggles ,  g loves ,  boots and apron 
made of  s o l v e n t  r e s i s t a n t  material ( e . g .  neoprene, v i t o n ,  e t c . ) .  
P r o t e c t i v e  s u i t  no t  normally r e q u i r e d .  
RECOMMENDED PERSONAL HYGIENE 
Wash hands  and f a c e  wi th  soap  and w a t e r  be fo re  smoking o r  e a t i n  . 
b e f o r e  r e u s e .  

VENTILATION: 

Immediately remove a l l  contaminated c l o t h i n g .  Launder s e p a r a t e  P y 

t * * * * * * t * * * * t * t t * * t * * * * * * * * * * * * * * * * * * * * * * 8 * * * * * * * * * * * * * * * * * * * * * * * * * * * * * T * * * * t * *  

SECTION IX - OTHER IHFORMATION: ----------_______----------------------------------------------------------- 
SPECIAL PRECAUTIONS - STORAGE AND HANDLING: 
S t o r e  in dry p r o t e c t e d  area away from s t r o n g  o x i d i z i n g  a g e n t s ,  s t r o n g  
a c i d s  and s t r o n q  a l k a l i e s .  
bonded ground wire when m a t e r i a l  is t r a n s f e r r e d .  
c o n t a i n  flammable vapors in dangerous amounts. 
MIXING: 
Does not apply.  
R E P A I R  AND MAINTENANCE OF CONTAMINATED EQUIPMENT: 
R e l i e v e  any p r e s s u r e .  Cover openings t o  avoid s p u r t i n g .  Clean 
exterior and i n t e r i o r  by f l u s h i n g  w i t h  water. 
disposal. U s e  p r o t e c t i v e  equipment for eyes ,  sk in  and i n h a l a t i o n .  

CKECKED BY: Ron D u b s ,  P r o j e c t  Chemist 
APPROVED BY: John F. Grainger ,  D i r e c t o r  Tech. S e n .  
DATE PREPAIED: 01/09/92 DATE PRINTED: 07/13/92 FILE NO: 4 4 9 7 . 0 1 0 / 0  

Neta l  c o n t a i n e r s  should be f i t t e d  wi th  a 
Empty c o n t a i n e r s  may 

C o l l e c t  f l u s h i n g s  for 

~***********~*tt*t*t***tt*t*tttttt*,tt*t**************~*****8**8*********~**t*** 

I 
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m c o  MATERIAL SWETY 
DATA SHEET 

THE FOLLOWING INGREDIENTS ARE DEFINED To BE HAZARDOUS 
PER 29CFR 1910-1200: 

CERCLA RCRA SARA % 
RQ NO REPORTABLE 

*AKMONIUM BICAfZBONATE (1066-33-7) 
5000 N O T  LISTED NO so 

ACGIE TLV: NOT ESTABLISHED 
OSHA PEL: NOT ESTABLISHED 

ACGIH TLV: NOT ESTABLISHED 
OSHA PEL: NOT ESTABLISELED 

ACGIH TLV: NOT ESTABLISHED 
OSHA PEL: NOT ESTABLISHED 

OCTYLPBENOXYPOLY(E"HYLEHE0XY)ET"OL (9002-93-1) 
N O T  LISTED NOT LISTED NO <5 

: NONYLPHENOXYPOLY(ETEYLENE0XY)ET"OL (9016-45-9) 
NOT LISTED NOT LISTED NO < 5  

*TEXS COMPOHENT CONTAINS 21.5% A M M O N I h ( 7 6 6 4 - 4 1 - 7 ) ,  WHICH, I F  RELFLASED, 
IS SARA REPORTABLE. 

TBE FOLLOWING INGREDIENTS ARE NOT REQUIRED TO BE L I S T E D  BY 
29CFR 1910-1200, BOT ARE LISTED IN COKPORMAHCE WITB 
THE 'RIGHT-TO-KNOW' LAWS OF CERTAIN STATES, INCLUDING 
PENHSYLVAXIB AND NEW JERSEY: 

SODIUPI HEXAMETAP3OSPHATE (10124-56-8), 
SODIUM CARBOXYKETHYL C E U U W S E  (9004-32-4) 

URCINOGENS: NONE (aS DEFINED IN 29CPR 1910-1200, APPENDIX A ( 1 )  

DOT INFORMATION 
PROPER SEIPPING NAME: NOT REGULATED BY DOT IH WORHAL GROUND TRANSPORTATION 

IN CONTAINERS OF 110 GALLONS OR LESS 
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FLASH POINT AND KETHOD USED: 
Nonflammable - Not app l i cab le  

EXTINGUISHING MEDIA: 
Not app l i  cab1 e 
SPECIAL PIRE FIGHTING P R O C E D m  AND PRECAUTIONS: 
U s e  s e l f - con ta ined  r e s p i r a t o r y  p r o t e c t i o n .  
U?lUSUAL FIRE AND EXPMSION HAZARDS: 
None 

& * 8 * * t t C , t * t + t t t t , t + t l * l t t t * t t * t * * * * t t * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *  

SECTION V - HEALTH AND EMERGENCY INFORMATION: -----------_-.--.------------------------------------------------- 
EFFECTS OF OVER-EXPOSURE: EYES: 
Contac t  w i t h  eyes  may cause moderate t o  seve re  i r r i t a t i o n .  
SKIN : 
Contac t  with skin may cause moderate t o  s e v e r e  i r r i t a t i o n .  
INHALBTION: 
I n h a l a t i o n  of product d u s t  o r  mist from product  so lu t ion  may cause 
i r r i t a t i o n  of r e s p i r a t o r y  t ract .  
cause  systemic e f f e c t s .  See i n g e s t i o n .  
INGESTION: 
Moderate t o  seve re  i r r i t a t i o n  of g a s t r o i n t e s t i n a l  t r a c t .  
HEDICAL CONDITIONS WHICH MAY BE AGGRAVATED: 
NO known chron ic  e f f e c t s  t h a t  differ from a c u t e  effects. 

I n h a l a t i o n  of la rge  amounts may 

SECTION VA - FIRST AID INFORM?LTION: ------------------ . . . . . . . . . . . . . . . . . . . . .  ---- -- 
FIRST AID: =S: 
Flush eyes with  l a r g e  volumes of water  for a t  l e a s t  15 minutes. 
i r r i t a t i o n  persists, ob ta in  medical a t t e n t i o n .  
SKIN: 
P l w h  a f f e c t e d  a r e a  with l a r g e  volumes of water. 
l eas t  15 minutes.  I f  i r r i t a t i o n  i s  ev iden t  or  b l i s t e r i n g  occurs ,  
obtain medical a t t e n t i o n .  
INHALATION: 
Remove t o  f r e s h  air. Administer ozyqen i f  breathing i s  d i f f i c u l t .  
Obtain medical a t t e n t i o n  if i r r i t a tLoa  persists. 
INGESTION: 
DO not  induce  vomiting except  on advice of competent medical 
personnel .  If vic t im is conscious,  d i l u t e  by giving l a rge  volumes of 
milk or water. Obtain b e d i a t e  medical a t t en t ion .  Never a t tempt  t o  
induce  vomit ing or give anything by mouth t o  an unconscious person. 

If 

Continue f lu sh ing  a t  

. 
(*. 
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SECTION V I 1  - SPILL, LEAK AND DISPOSAL PROCEDURE: 
-----------------L--------------------------------------------------- 

SPILL OR RELEASE PROCEDURE: CONCENTRATE 
Cleanup ersonnel  should use appropr ia te  p r o t e c t i v e  equipment. Shovel 
dry spi l f )  i n t o  DOT-approved drums f o r  disposal. 
as much as possible has been swe t up and shoveled i n t o  d isposa l  
drums. 
c o l l e c t e d  in DoPapproved drums for disposal. 
r i n s e  water f r o m  spill t o  e n t e r  s e w e r  o r  waterways. 
USE SOLUTION:  
Confine s p i l l .  
V e n t i l a t e  a rea .  hun l i q u i d  i n t o  drums for d i s  osal. Absorb remaining 
l i q u i d  onto  i n e r t  &sorbent  and place i n  sea lahe  con ta ine r s  for 
disposal. 
sewer i f  l o c a l  r e g u l a t i o n s  permit. 
DISPOSAL INFORMATION: CONCENTRATE: 
(1) Transfer t o  rec la iming  center  for r e c y c l i n g  o r  reuse ,  i f  s s i b l e .  
( 2 )  T r a n s f e r  t o  l i c e n s e d  hazardous waste t r ea tmen t  o r  d i s  o s a r s i t e  
for d i s p o s i t i o n  under app l i cab le  l o c a l ,  s ta te  and regiona? r egu la t ions  
as hazardous waste. 
SPENT SOLUTION ANI) RINSES: 
D i s p o s e  per (1) or ( 2 )  above, or spent  s o l u t i o n  and r i n s e s  can be 
n e u t r a l i z e d  and f l o a t a b l e  s o i l  separated.  
matters may be removed by oxidat ion and/or carbon t rea tment .  
remove phosphates if required.  C l a r i f i e d  water may be re leased t o  
sewer i f  local r e g u l a t i o n s  permit. 

Keep s p i l l  dry u n t i l  

D o  not allow product o r  
Residual amounts should ge a s s o l v e d  i n  water and s o l u t i o n  

Stop l eak  a t  source if this can be done sa fe ly .  

Wash area wi th  water. Residual amounts may be f lushed t o  

Any r e s i d u a l  organic  
Trea t  t o  

~ * t t i t * . t * * t * t + ~ t t + t t * t * * * * * * * ~ * * * * * * * * * * * * * * * * * * * * ~ * * ~ * * ~ + ~ ~ * ~ * * * ~ + * * * * * * * ~ * ~ ~ * = ~ *  

SECTION VI11 - SPECIAL PROTECTION INTOWATION: 
__----------------------------------I_-̂ ------------------ 

RESPIRATORY PROTECTION: 
For dust or mist conditions, a HIOSH-approved r e s p i r a t o r  f o r  t o x i c  
dusts and mists is advised.  I f  r e s p i r a t o r s  are used, a formal 
t ra ining and sc reen ing  program must be i n i t i a t e d .  
1910-134. 
VENTIIATIO# : 
H a i n t d n  sufficient mechanical v e n t i l a t i o n  t o  keep vapor concentrat ion 
below TLV. 
PROTECTIVE EQUIPHEN": 
P r o t e c t i v e  equipment: Face sh i e ld  or  goggles,  gloves,  boots and apron 
made of neoprene or o t h e r  impervious material. 
no&ly requi red ,  bu t  advised i f  necessary t o  avoid prolonged o r  
repeated skln c o n t a c t  o r  o ther  exposure. 

See 2 9  CFR 

P r o t e c t i v e  s u i t  no t  

! 
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RECOMMENDED PERSONAL KYGIEKE 
Wash hands and f a c e  wi th  soap  and water be fo re  smoking o r  e a t i n g -  
Immediately remove a l l  contaminated c l o t h i n g .  Launder S e p a r a t e l y  
h e f o r e  r euse .  

* * * * * * * * * , t t t t t + t t * t * * * ~ * * * * * * * * * * * * * * * * * * * * * * * * , e * * * * * * ~ * ~ * * * * * * * * * * * * T * * * * * * * *  

SECTION IX - OTHER INFORMATION: ------------------------------------------------------------------------------- 
SPECIAL PRECAUTIONS - STORAGE AND IIANDLIHG: 
S t o r e  i n  dry p r o t e c t e d  nren .  

MIXING: 
C a r e f u l l y  add t o  water  w h i l e  mixing, t a k i n g  c a r e  to avoid  s p l a s h i n g .  
U s e  appropriate s a f e t y  epipment to e l i m i n a t e  s s i b i l i t y  of skin or  
e y e  c o n t a c t .  
REPAIR AND MAIHTENANCE OF CONTAMINATED EQUIPPIEN": 
Relieve any p r e s s u r e .  Cover openings  t o  avoid s p u r t i n g .  C l e a n  
ex te r ior  and i n t e r i o r  by f l u s h i n g  w i t h  water. 
disposal. use p r o t e c t i v e  equipment for eyes ,  skin and i n h a l a t i o n .  

m C K E D  BY: John Dis ta so ,  Research Manager 
UPROVED BY: John F. Grainger ,  D i r e c t o r  Tech. S e n .  
DATE PREPARED: 11 /12 /91  DATE PRINTED: 07/13/92 FILE NO: 4324.023/0  

Make a d d i t i o n s  t o  in-use tanks s p" owly and cautiously. 

C o l l e c t  f l u s h i n q s  f o r  

*e***********t.**tt*?*************~************8***************************.*** 
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m c o  MATERIAL SAFETY 
DATA SHEET 

THE FOLLOWING INGREDIENTS ARE DEFINED To BE HAZARDOUS 
PER 29CTR 1910-1200: 

(CAS) 
CERCLA RCEtA SARA I 

RQ NO REPORTABLE 

1000 NOT LISTED NO 70 
POTASSIUM HYDROXIDE (1310-58-3)  

ACGIH TLV: C 2 mg/m3 
OSHA PEL: C 2 mg/m3 

POTASSIUM CHROMATE (7789-00-6) 

ACGIH TLV: .05 mg(Cr)/m3 
OS- PEL: C 0.10 mg/m3 (as 0 3 )  

POTASSIUM PERHANGANATE (7722-64-7) 

ACGIB TLV: 5 mgjm3 Un 
OSEA PEL: C 5 mg/m3 Hn 

THIS MSDS COMPLIES WITB THE COMMUNITY RIGHT-TO-KNOW LAWS 
OF CERTAIN STATES, INCLUDING PENNSYLVANIA AND HEW J E R S E Y .  

10 NOT LISTED NO <5 

100 NOT LISTED NO 20 

THE FOLLOWING INGREDIENTS ARE LISTED IN COHPLIANCE W I T H  
29CFR 1910-1200,APPENDIX A(1): 

HEXAVALENT CHROMIUM COMPOUNDS (as Cr) : 0 . 8 %  
I A R C :  CARCINOGENIC TO HUMANS (GROUP 1) 
NTP: KHOWH M BE CARCINOGENIC (GROUP A )  

DO" IHPORMATXON 
PROPER SHIPPING NAME: RQ Corrosive so l id ,  n . 0 . s .  

HAZARD CLASS: Corrosive material ID "BER: UN1759 

(Potassium hydroxide, potassium permanganate) 
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'T****l*t*tt*t******~**************+**+*************+*******************t****** 

.-- -------___---__-_---------------------------------------------------------- SECTION I11 PKYSICAL PROPERTIES (TYPICAL) 

o i l i n g  po in t :  Not a p p l i c a b l e  
Vapor pressure :  Not a p  l i c a b l e  . V o l a t i l e :  N o t  appl icable  
Vapor dens i ty :  Not appyicable  

S o l u b i l i t y  1n water:  Appreciable pH: 3.1% in water 1 3 . 0  
Appearance and odor: 

S p e c i f i c  g r a v i t y :  Not appl icable  

Evaporation r a t e :  Not a p p l i c a b l e  
(a i r= l )  (BuAc=l ) 

V i o l e t  f l a k e s ,  l i t t l e  or no odor 

SECTION IV - FIRE AND EXPLOSION ELAZARDS: 
t * * * * * * * * * * * * * * * + t * t * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * t T * ~ * T * * * ~ * *  

--------------------------------------------------------------------------- 
FLASEI POIKT AND METBOD USED: 
Nonflammable - Not a p p l i c a b l e  

EXTINGUISHING MEDIA: 
N o t  a p p l i c a b l e  
SPECIAL FIRE FIGE'TING PROCEDURE AND PRECAUTIONS: 
U s e  se l f -conta ined  r e s p i r a t o r y  r o t e c t i o n .  An water  runoff may 
c o n t a i n  hexavalent chrome and s E ould n o t  be a1 Y. owed t o  en te r  sewer Or 
waterways. 
UNUSUAL FIRE AND EXPLOSION HAZARDS: 
Contact  w i t h  water  and r e a c t i v e  meta ls ,  such as aluminum, z i n c ,  tin, 
etc . ,  may l ead  t o  gene ra t ion  of hydrogen gas i n  explosive amounts. 
Pemanganate  and chromate may inc rease  i n t e n s i t y  of f i r e  by furn ish ing  
oxygen t o  f i r e .  

* * * * * * * * * * * * * * * . * ~ + * * * * * * * * * * * 4 * * * * * * * * * ~ * * * * * * * * * * * * * * * * * * * * * . * * * ~ * T ~ ~ * W * * * * * *  

SECTION V - HEALTB AND EMERGENCY INFORMATION: - --------------------------^________^_^___----------------------------- 

EFFECTS OF OVER-EXWSDRE: EYES: 
Contact of product ,  product dus t  o r  product  s o l u t i o n  w i t h  eyes may 
cause seve re  burns; possible permanent t i s s u e  damage and poss ib le  
b l indness .  
SKIN: 
C o n t a c t  of product ,  product d u s t  or  product  s o l u t i o n  w i t h  s k i n  may 
cause seve re  i r r i t a t i o n ,  poss ib l e  chemical burns and poss ib le  
permanent t i s s u e  damage. 
I HBALATI ON : 
I n h a l a t i o n  of chromate containing dus t  o r  mist may cause severe 
i r r i t a t i o n  and possible permanent damage t o  upper r e sp i r a to ry  tract 
and may cause lung cancer risk. 
INGESTION: 
Severe i r r i t a t i o n  t o  g a s t r o i n t e s t i n a l  t r ac t ,  poss ib l e  t i s s u e  damage, 
may be harmful or f a t a l  if swallowed. 
immediately. 
MEDICAL CONDITIONS WHICE MAY BE AGGRAVATED: 
No known chronic effects t h a t  d i f f e r  from acu te  e f f e c t s .  

Tonic e f f e c t s  may not  appear 

t * * . * * + t * l * t C * * t t ~ t t t t * * ~ * * * * * ~ * ~ * * * * * * ~ ~ ~ . * * * * * * * * ~ * * * ~ * * * * * . * * * ~ . 8 . * * * . . ~ ~ * * T e  

SECTION va - FIRST AID INFORMATION: -------------------------------------------------------------------------- 
FIRST AID: EYES: 
Speed is e s s e n t i a l .  Immediately begin f l u s h i n  eyes with l a r  e 
volumes of water. 
f o r  30-60 mFnute6. 
surfaces .  o b t a i n  immediate meatal a t ten t ion .  (Send someone for 
medical assistance as 6008 aa f lu sh ing  is started.)  

Continue for 5 nunutes. PoLov with n o m P  saline 
Hold l i d s  a p a r t  t o  assure contac t  with all '. 

AP - A- 3 6 
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SKIN: 
Speed i s  e s s e n t i a l .  
Continue f l u s h i n q  u n t i l  " s l i p p e r y n  f e e l  is gone, b u t  a t  l e a s t  15 
~ n u t e s .  I f  i r r i t a t i o n  i s  evident  o r  b l i s t e r i n g  occurs, ob ta in  
iedical a t t e n t i o n .  

INHALATION: 
Remove t o  f r e s h  a i r .  Administer oxygen if brea th ing  i s  d i f f i c u l t .  
Obtain medical a t t e n t i o n  if i r r i t a t i o n  p e r s i s t s .  
INGESTION : 
D o  not  induce vomiting except  on advice of competent medical 
personnel .  If v i c t i m  is conscious,  d i l u t e  by giv ing  l a r g e  volumes of 
milk o r  water .  Obtain immediate medical a t t e n t i o n .  Never a t tempt  t o  
induce vomiting o r  g ive  anyth ing  by mouth t o  an unconscious person.  
PRItWiY ROUTES OF EHTRY ARE INKALATION AND SKIN CONTACT. 

Flush a f f e c t e d  a r e a  with l a r g e  volumes of water .  

t**************Ctt*t*************************************~*****************~*t8 

SECTION VI - REACTIVITY DATA: ------------------------------------------------------------------ 
STABILIZY: STABLE 
CONDITIONS To AVOID: 
C o n t a c t  wi th  s t r o n g  a c i d s ,  r e a c t i v e  meta ls ,  o rganic  m a t e r i a l s  
KAZARDOUS DECOMPOSITION PRODUCTS: 
None 

*****.**1****..**t****~****~**************~***********~**~******~***~t***~~**** 

SECTION VI1 - SPILL, LEAK AND DISPOSAL PROCEDURE: --- __------------------_______c____________------------------------- 

SPILL OR RELEASE PROCEDURE: CONCENTRATE 
Cleanup personnel  Should use  appropr i a t e  p r o t e c t i v e  equipment. 
dry s p l l  
as much as 
drums. 
c o l l e c t e d  in DOT-ap roved drums for disposal. 

USE SOLUTION: 
Confine spill. 
V e n t i l a t e  a rea .  Nonessent ia l  personnel should leave  t h e  a r e a  un t i l  
cleanup i s  completed. 
disposal. Absorb remaining l i q u i d  onto i n e r t  absorbent and lace i n  
DOT-approved drums for d i sposa l .  Wash area with water.  Colyect  
washings and place i n  DOT-approved drums. 
from e n t e r i n g  sewer or waterways. 
DISPOSAL INFORMATION: CONCENTRBTE: 
(1) Transfer t o  rec la iming  center f o r  r ecyc l ing  o r  reuse,  i f  s s i b l e .  
( 2 )  Transfer to l i c e n s e d  hazardous waste t rea tment  o r  dispcsarsite 
for disposition under applicable l o c a l ,  s ta te  and regiona r egu la t ions  
ae hazardous waste. 
S P S "  SOLlfiION AND RINSES: 
Dispose per (1) or ( 2 )  above, or spent solution and rinses can be 
nautralized, f l o a t a b l e  soil separa ted ,  and chromate and permanganate 
removed by r educ t ion  and p r e c i p i t a t i o n .  
should t h e n  be readjusted t o  7-8. 
t o  sewer if l o c a l  r e g u l a t i o n s  permit. 

Shovel 
i n t o  D-a proved drums f o r  disposal. Keep 6 p i l l  dry un t i l  

Do not  a l low product  o r  

ssfile gas been w e  t up and shoveled i n t o  d i s p o s a l  
R e s g u a l  amounts should & &ssolved in water and s o l u t i o n  

r h s e  water from s p  E 11 to enter  sewer o r  watemays.  

S top  l e a k  a t  source if this can be done s a f e l y .  

Pump l i q u i d  i n t o  DOT-approved drums f o r  

Keep s p i l l  and washings 

The pE of t h e  separated water 
The c l a r i f i e d  water may be re leased  

~t.**t**t*tt**.t*+*tt*********t****t*********t~****************~***********~*8** 

SECTION VI11 - SPECIAL PROTECTION INPORKATIOH: --- .-_--__--------------------------------------- 
RESPIRATORY PROTECTION: 

. For dust or mis t  cond i t ions ,  a NIOSH-approved r e s p i r a t o r  f o r  t o x i c  
d u s t s  and m i s t s  is advised .  If r e s p i r a t o r 6  are Used, a formal 
t r a i b g  and sc reen ing  program must be i n i t i a t ed .  
1910-134. 

'. See 2 9  CFR 
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VENTILATION : 
Maintain s u f f i c i e n t  mechanical v e n t i l a t i o n  t o  keep vapor  concen t r a t ion  
below ?ZV. 
-ROTECTIVE EQUIPMENT: 

r o t e c t i v e  equipment: Face s h i e l d  o r  goggles ,  g loves ,  boo t s  and apron 
made of a l k a l i  r e s i s t a n t  m a t e r i a l  ( e .g .  neoprene, v i t o n ,  e t c . ) .  
P r o t e c t i v e  s u i t  not  normally r e q u i r e d ,  b u t  advised  i f  necessary  t o  
avoid prolonged o r  r e p e a t e d  s k i n  c o n t a c t  o r  o t h e r  exposure.  
RECOtMENDED PERSONAL HYGIENE 
Wash hands and face  w i t h  soap  and water be fo re  smoking o r  e a t i n  . 
b e f o r e  reuse .  Discard s h o e s  t h a t  become contaminated on t h e  i n t e r i o r .  
Immediately remove a l l  contaminated c l o t h i n g .  Launder s e p a r a t e  4 y 

****tt**t*tt*t*****t*********************************************************~ 

SECTION 1X - OTHER INFORMATION: ................................................................... 
SPECIAL PRECAUTIONS - STORAGE AHD HANDLING: 
S t o r e  Fn dry pro tec t ed  area. CAUTION: Hazardous c a r b o n  monoxide gas 
can form upon contac t  w i t h  food and beverage products .  
collect i n  enclosed s p a c e s  and can be f a t a l .  Follow a p p r o p r i a t e  tank  
e n t r y  p rocedures  ( s e e  ANSI 2117.1-1977). Personne1 ,en ter in  such 

They s h o u l d  be kept  under obse rva t ion  w b l e  i n  the a r e a  by ano the r  nmn 
a t  a safe d i s t a n c e .  
M I X I N G :  
Use a p p r o p r i a t e  s a f e t y  equipment t o  avoid s k i n  and eye c o n t a c t .  
s lowly  to t e p i d  water w l u l e  mixing. 
w a t e r  - v i o l e n t  steam e r u p t i o n  may occur .  A d d  only as f a s t  a6 product  
d i s s o l v e s .  Make a d d i t i o n s  t o  in-use t ank  s lowly  and c a u t i o u s l y ,  
p r e f e r a b l y  pre-d isso lved  I n  w a t e r .  
REPAIR AND MBIHTENBNCE O f  CONTAMINATED EQUIPMENT: 

d e r i o r  and i n t e r i o r  by f l u s h n g  w i t h  water. 
disposal. Use p r o t e c t i v e  equipment f o r  eyes ,  skin and i n h a l a t i o n .  

CHECKED BY: John P. Jones ,  Research Manager 
APPROVED BY: John F. Grainger ,  D i r e c t o r  Tech. S e m .  
DATE PREPARED: 09/13/90 DATE PRINTED: 07/13/92 FILE NO: 4502.012/0 

T h i s  can 

areas must be provided with r e s p i r a t o r y  p r o t e c t i o n  and a sa 9 e t y  l i n e .  

Add 
Never dump large amounts i n t o  

, Yel i eve  any pressure. Cover openings t o  avoid spurting. Clean 
Collect f lu sh ing6  f o r  

~**t****t**tt*******~*********~******~*******~****************************+**~* 
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TmzcO MATERIAZI SAFETY 
DATA SHEET 

THE FOLLOWING INGREDIENTS ARE DEFINED TO BE HAZARDOUS 
PER 29CFR 1910-1200: 

NAME (-1 
CERCLA RCIU SARh * 
RQ NO REPORTABLE 

N O N Y L P E E N O X Y P O L Y ( E T N E 0 ~ ) E T " O L  (9016-45-9) 
NOT LISTED NOT LISTED NO <S 

ACGIB TLV: NOT ESTABLISHED 
OSHA PEL: NOT ESTABLISBED 

ACGIH TLV: NOT ESTABLISHED 
OSHA PEL: NOT ESTABLISEED 

ACGIH TLV: NOT ESTABLISEED 
OSHA PEL: NOT ESTABLISHED 

THE FOLLOWING INGREDIENTS ARE NOT REQUIRED TO BE LISTED BY 
29CFR 1910-1200, BOT ARE LISTED IN C O N F O W C E  WITH 
THE 'RIGHT-"0-KNOW' LAWS OF CERTAIN STATES, INCLUDING 

AMMONIDM BICARBONATE (1066-33-7) 
NOT LISTED NOT LISTED NO 50 

SODIUM DODECYLBENZENE SULFONATE (25155-30-0) 
1000 NOT LISTED NO <5 

PEN??SYLVA.NIA AND NEW JERSEY: 

SODIUM KEXAMETAPBOSPHATE (10124-56-8), 
SODIUM CARBOXYMETHYLCELLULOSE (9004-32-4) 

CARCINOGENS: NONE (AS DEFINTZD IN 29CFR 1910-1200, APPENDIX A ( 1 )  

DOT INFORMATION 
?ROPER SHIPPING NAME: NOT REGULATED BY DOT IN NORMAL GROUND TRANSPORTATION 

IN CONTAINERS OF 110 GALLONS OR LESS 

t t t * t * * * ~ * * * * * * * * * * * * * * * * * * * * * * 4 * * * * * * * * * * * * * * * * ~ * ~ * * ~ * * * * ~ * ~ ~ t ~ * * t * * * * * ~ * * * t t t *  

SECTION I11 PHYSICAL PROPERTIES ('I"TP1cAG) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ------------------------ 
Boiling point: Hot applicable Specific gravity:  Hot applicable' 
V a p o r  pressure: Not ap licable Volatile: Not applicable 
vapor density: Not appficable Evaporation rate:  Not applicable 

Solubility in water: Appreciable pH: 32 in solution 7.5 
(8ir-1) (BuAc=l) 

White free-flowing powder, ammonia odor 
'.. Appearance and odor: 
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SECTION IV - FIRE AND EXPLOSION KAZARDS: .-------__-__________^__________________--------------------------------------- 
pLFLsEl POINT AND METHOD USED: 

EXTINGUISHING MEDIA: 
Not appl i  cab1 e 
SPECIAL FIRE FIGHTING PROCEDDRE AND PRECAUTIONS: 
Use se l f -conta ined  r e s p i r a t o r y  pro tec t ion .  
UNUSUAL FIRE AHD E g e t O S I O N  HAZARDS: 
None 

ionflammable - Not appl icable  

~*+**+t***t+***+***.*~*****************+******~**¶********+**+****+***~****t*** 

SECTION V - HEALTH AND EMERGENCY INFORMATION: 
----------------^---______________I_____----------------------------------- 

EFFECTS OF OVER-EXPOSURE: EYES: . 
Contact w i th  eyes  may cause moderate t o  seve re  i r r i t a t i o n .  
SKIN: 
Contact w i th  sari may cause  moderate t o  seve re  i r r i t a t i o n .  
INHALATION : 
I n h a l a t i o n  of product  d u 6 t  or  d s t  from product  s o l u t i o n  may cause 
i r r i t a t i o n  of r e s p i r a t o r y  t r a c t .  
cause  sys temic  e f f e c t s .  See inges t ion .  
INGESTION: 
Moderate to s e v e r e  i r r i t a t i o n  of g a s t r o i n t e s t i n a l  t r a c t .  
MEDICAL CONDITIONS WICH MAY BE AGGRAVATED: 
N o  known c h r o n i c  e f f e c t s  t h a t  differ from a c u t e  e f f e c t s .  

Inha la t ion  of l a r g e  amounts may 

* * t ~ t * * * * t * * * * * t + t t * ~ * * * * * * * + * * + * * * b * * + * * + * * + * + + ~ * ~ * * * * + * ~ * * * * * * * + * * * ~ * * * * * * * * *  

SECTION VA - FIRST A I D  INFORMATION: .- .-------------------______________I__-------------------------^__c 

FIRST AID: EYES: 
Flush eyes wi th  l a r g e  volumes of water f o r  a t  least  15 minutes. 
i r r i t a t i o n  p e r s i s t s ,  o b t a i n  medical a t t e n t i o n .  
SKIN : 
Flush a f f e c t e d  area w i t h  l a r g e  volumes of water. Continue flushing a t  
least 15 minutes .  I f  irritation is evident  or  b l i s t e r i n g  occurs, 
obtain medical  a t t e n t i o n .  
INHAWLTION: 
Remove to f r e s h  air. Administer oxygen i f  b rea th ing  is  d i f f i c u l t .  
Obtain medical a t t e n t i o n  i f  i r r i t a t i o n  persists. 
INGESTION : 
D o  not  induce  vomiting except  on advice of competent medical 
peraonnel. If victim is conscious,  d i l u t e  by g iv ing  l a r g e  volumes of 
milk or water. Obtain inmediate medical a t t e n t i o n .  Never a t tempt  to 
induce vomiting o r  give anything by mouth to an unconscious person. 
PRIMARY ROUTES OF ENTRY ARE INHALATION AND S K I N  CONTACT. 

If 

+ * t . C t * + t t t * t . * t . * t ~ t * ~ * ~ * * * ~ ~ * 8 * + + * ~ * + + ~ ~ * ~ ~ * * * 4 * * * ~ * * ~ * ~ * * * * ~ ~ * * + ~ * * * * * * * * * * * *  

SECTION VI - RElicTIVITY DATA: 
~- ~~ _ _ _ ~  

STABILITY: STABLE 
CONDITIONS TO AVOID: 
Contact with s t r o n g  a c i d ,  s t rong  caus t i c ,  strong oxidizing agents  
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None 
HAZARDOUS DECOMPOSITION PRODUCTS: 
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**--***t*t*t**t+**+**+*+*****************+*********~******+rs**+**+*********~T* 

SECTION V I I  - SPILL, LEAK AND DISPOSAL PROCEDDRE: 
---____-------------__^^__^____^________-------------------------------------- 

SPILL OR RELEASE PROCEDURE: CONCENTRATE 
cleanup ersonnel should use appropr i a t e  p ro tec t ive  equipment. Shovel 
dry sp l l ?  i n t o  DOT-a proved drums f o r  d i sposa l .  
as much as possible gas  been s w e  t up and shoveled i n t o  d i sposa l  
drums. Residual amounts should e dissolved in water and solution 
c o l l e c t e d  i n  DOT-approved drums for d i sposa l .  
r i n s e  water from spill t o  e n t e r  sewer o r  waterways. 
USE SOLUTION: 
Confine s p i l l .  Stop l e a k  a t  source if t h i s  can be done s a f e l y .  
V e n t i l a t e  a rea .  Pum l i q u i d  i n t o  drums f o r  d i s  . Absorb remaining 
liquid onto inert g s o r b e n t  and p lace  i n  s e a l  
disposal. Wash area  wi th  water .  Residual amounts may be f lushed t o  
sewer if l o c a l  r egu la t ions  permit. 
DISWSAL INTORMATION: CONCENTRATE: 
(1) Transfer t o  rec la iming  c e n t e r  f o r  recycling o r  reuse,  i f  s s i b l e .  
( 2 )  Transfer t o  l i censed  hazardous w a s t e  t reatment  o r  d i s  posaP0si te  
f o r  d i s p o s i t i o n  under a p p l i c a b l e  l o c a l ,  s ta te  and regiona r egu la t ions  
as hazardous waste. 
SPENT SOLUTION AHD RINSES: 
Dispose per (1) o r  ( 2 )  above, or  spen t  s o l u t i o n  and r i n s e s  can be 
n e u t r a l i z e d  and f l o a t a b l e  s o i l  s epa ra t ed .  Any r e s idua l  organic  
mat te rs  may be removed by ox ida t ion  and/or carbon t rea tment .  
remove phosphates i f  r equ i r ed .  C l a r i f i e d  water may be r e l eased  t o  
sewer if l o c a l  r e g u l a t i o n s  permit .  

Keep s p i l l  dry u n t i l  

Do not a l low product o r  

f o r  

Trea t  t o  

k ?  * * t * * * t * * t t t n * t * t * * + * * * * * * * * * * * ~ * * * * * ~ ~ * & * * * * * * * * * * * ~ ~ * * * ~ * * * ~ + * * ~ * * * * * ~ ~ * * *  

SECTION VI11 - SPECIAL PROTECTION IHFORMATION: -------------------------------------------------------~-------------- 
RESPIRATORY PROTECTION: 
For d u s t  or mist cond i t ions ,  a NIOSH-approved r e s p i r a t o r  f o r  t o x i c  
d u s t 6  and d s t s  is  advised .  I f  r e s p i r a t o r s  a r e  used, a formal 
t r a i n i n g  and screening  program mus t  be i n i t i a t e d .  See 2 9  CFR 
1910-134.  
VENT I LATI ON : 
Maintain s u f f i c i e n t  mechanical v e n t i l a t i o n  t o  keep vapor concent ra t ion  
b l o w  TLV. 
PROTECTIVE EQUIPMENT: 
P r o t e c t i v e  equipment: Face shield or  goggles,  gloves, boots  and apron 
made of neoprene or other impervious mater ia l .  
normally required, b u t  advised i f  necesssry t o  avoid prolonged or 
r epea ted  dun contact or  o t h e r  exposure. 
RECOMMENDED PERSONAL HYGIEHE 
Wash h a d e  and f ace  with soap and water before  smoking o r  ea t ing .  
Immediately remove a l l  contaminated c lo th ing .  Launder sepa ra t e ly  
before reuse. 

Pro tec t ive  suit not  

t t * * * . * * * * * * * t C l * * t T * ~ * * ~ 8 * * * * ~ ~ * * * * * * * * * * * * * T * ~ * * * * * * 8 * * * * * * * * * * + * 8 * ~ ~ * * * ~ e * ~ * *  

SECTION IX - OTEER INFORMATION: 
_________________---___________________^---------------------------------- 

SPECIAL PRECAUTIONS - STORAGE BHD HANDLING: 
S t o r e  i n  dry pro tec t ed  axeti.. 

AP - A - 42 
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MIXING: 
Careful ly  add to water while  mixing, t a k + n g  care to avoid sp lash ing .  
U s e  appropriate  safety .e tpipment  t o  e l i m i n a t e  p o s s i b i l i t y  of Skin O r  
eye contact. 
=PAIR AND MAINTENANCE OF CONTAHINATED EQUIpmm: 
Rel i eve  any pressure .  Cover openings to avoid s p u r t i n g .  Clei3.n 
exterior and i n t e r i o r  by f l u s h i n g  w i t h  water. 
d i s p o s a l .  Use p r o t e c t i v e  equipment for eyes ,  s k i n  and inha la t ion .  

CXECRED B Y :  John P .  Jones ,  Research Manager 
APPROVED BY: John F .  Grainger, D irec tor  Tech. S e n .  
DATE PREPARED: 09 /12 /90  DATE PRINTED: 0 7 / 1 3 / 9 2  FILE NO: 4182.022/0 

Make addi t ions  t o  in-use tanks slowly and caut ious ly .  

Co l l ec t  f lush inqs  f o r . .  
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NAME (CAS) 
CERCLA RCRA SARA % 

NOT LISTED NOT LISTED NO 50 

RQ NO REPORTABLE 
PETROLEUM NAPl'HA ( 8 0 0 2 - 0 5 - 9 )  

BCGIH ?zV: 100 ppm 
OSHA PEL: 400 ppm 

TRICBLOROETEYUHE (79-01-6) 

ACGIE TLV: 5 0  ppm 
OSHA PEL: 50 ppm 

ACGIH TLV: 50 ppm 
OSEA PEL: 500 ppm 

T R I B U T n  PHOSPHATE (126-73-8) 

100 U228 YES 35 

q KETEYLENE CHLORIDE (75-09-2) 
1000 uoeo YES <5 

! 

NO'i? LISTED ' NOT LISTED NO 
ACGIH TLV: .2 ppm 
OSHA PEL: . 2  ppm 

10 

TEE FOLLOWING INGREDIENTS ARE HOT REQUIRED TO BE LISTED BY 
29CTR 1910-1200, BUT ARE LISTED IN CONFORMANCE W I T B  
THE 'RIGHPTU-KNOW' LAWS OF CERTAIN STATES, INCLUDING 
PENHSnVANLB AND NEW JERSEY: 

2-BUTOXYET"OL ( 1 1 1 - 7 6 - 2 )  

TE,E FOLLOWING INGREDIENTS ARE LISTED IN COMPLIANCE WITH 
29CF'R 1910-1200,APPENDIX A(1): 

DI (2-ETBYLBEXYL)PHTHALATE: 4 . 5 %  
I M C :  POSSIBLY CARCINOGENIC TU K U " S  (GROUP 2 B )  
NTP: NOTLISTED 

DOT IKFOFMATION 
' PROPER SHIPPING NAHE: NOT REGULATED BY IN NORMAL G R O m  WSPORTATION 

IN CONTAINERS OF 110 GALLONS OR LESS 
I 
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***********f**t**ttt****t***+tt******~******~*********************************** 

SECTION 111 PHYSICAL PROPERTIES (TYPICAL) - --_____________----------------------------------------------------------- 
o i l i n g  point: Approx. 105 deg. F. Spec i f ic  gravity: 0.98 

Vapor pressure :  Aoprox. 50mmHg v o l a t i l e ,  % by volume: Approx. 9 0 8  
SCAQKD VOC: Conta'ins no v o l a t i l e  organic  compounds. ( 0  g/l) 
V a p o r  dens i ty :  >1 Evaporation r a t e  : <1 

(airP1) (BuAcrl) 
S o l u b i l i t y  i n  water: Very s l i g h t  pH: Not app l i cab le  
Appearance and odor: 

C l e a r  l i q u i d ,  c h l o r i n a t e d  s o l v e n t  odor 

SECTION IV - FIRE AND EXPLOSION BAZARDS: 
I * * * * + * t t * * * * * * * * t t * t 2 * * * * * * * * * * * * 8 * * * * * * * * * * * * * * * t * * * * * * * * * * * * * * * * * t * * * * * * * * t * * t  

---------------___--_______________I____----------------------------------- 

FLASH POINT, AND METHOD USED: 200 Fahrenheit.(TCC o r  S e t a f l a s h )  
EXTINGUISHING MEDIA: 
Carbon dioxide, foam, water fog 

U s e  se l f -conta ined  r e s p i r a t o r y  p ro tec t ion .  
UNUSUAL FIRE AND EXPLOSION HAZARDS: 
Thermal decomposition may produce t o x i c  oxides of carbon and c h l o r i n e .  
Drums  exposed t o  l O O F  and above may develop s u f f i c i e n t  i n t e r n a l  
p r e s s u r e  to rupture .  

SPECIAL FIRE FIGHTING PROCEDURE AKD PRECAUTIONS: 

* * * * 8 * t t * t * * t C t * C * t * * * ~ * * * * 8 * ~ ~ * * * ~ * * * ~ * ~ * * ~ * ~ ~ ~ ~ * * ~ * * * * * * * * ~ * ~ ~ * * * * * * * * ~ * * ~ r r ~  

SECI'ION V - AND EMERGENCY IKFORMATION: 

EFFECTS OF OVER-EXPOSURE: EYES: 
V a p o r s :  
L i q u i d :  Contact w i t h  eyes  may cause severe i r r i t a t i o n .  
;KIN : 
Contact  wi th  skin  ma c a w e  moderate t o  severe i r r i t a t i o n ,  d ry ing ,  

IHHALATION : 
Dizziness ,  headache, i n t o x i c a t i o n .  Overexposure may cause cancer  
risk. 
INGESTION: 
Moderate t o  severe  i r r i t a t i o n  of g a s t r o i n t e s t i n a l  t ract .  May be 
h a r m f u l  i f  swallowed. Toxic e f f e c t s  may not appear immediately. 
HEDIcAt CONDITIONS WHICH MAY BE AGGRAVATED: 
H e t a b o l i s m  of methylene c h l o r i d e  to carbon monoxide may lead t o  
accumulation of dangerous l e v e l s  of carboxyhemoglobin which may not be 
t o l e r a t e d  by persons with  impaired cardio-pulmonary function. 
may be aggravated by smoking. 

Contact w i t h  eyes  may cause moderate t o  severe  i r r i t a t i o n .  

d e f a t t i n g ,  r e a d i l y  ax sorbed through skin i n  t o x i c  amounts. 

This 

rl*******tit**.C******~*********~****i******************************~**********~ 

SECTION VB - FIRST AID INTORNATIOH: _ _  ___.-_____________------------------------------------------------- 
FIRST AID: EYES: 
Immediately begin flushing e es w i t h  large volumes of water.  
for at least  15 minutes. 
surfaces. Obtain medical a t t e n t i o n .  
SKIN: 
Flush a f f e c t e d  a rea  wi th  l a r g e  volumes of water. 
least  15 minutes. If i r r i t a t i o n  is evident o r  b l i s t e r i n g  occurs ,  
o b t a i n  medical a t t e n t i o n .  

Continue 
Hold l i d s  apa r t  t o  assure contac t  w i t h  all 

Continue flushing a t  

i 
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INEALATION : 
Remove t o  f r e s h  air. If  b rea th ing  is d i f f i c u l t ,  a b i n i s t e r . o q g e n .  If 
brea th ing  has stopped, apply a r t i f i c i a l  r e s p i r a t i o n .  
a t t e n t i o n .  
:NGESTION: 

D o  not  induce vomiting except on advice  of competent medical 
personnel .  If  vict im i s  conscious,  d i l u t e  by giving large volumes of 
milk or water.  Obtain immediate medical a t t e n t i o n .  Never a t tempt  to 
induce vomit ing or give anyth ing  by mouth t o  an unconscious person. 
PRIMARY ROUTES OF ENTRY ARE INKALATZON AHD SKIN CONTACT. 

Obtain medical 

C * * * * * * T * * * t * * * * t t * t * * * * * ~ * * * * * * * ~ * ~ * * * * * t * * * * * * * * * * * * * * * * ~ * * ~ 8 * t * * * * ~ * * * * * * * * *  

SECTION V I  - REBCTIVITY DATA: 
--------------------____^_______________----------------------------------- 

STABILITY: STABLE 
CONDITIONS TO AVOID: 
Contact with s t rong  ac ids ,  strong o x i d i z i n g  agen t s ,  open flame 
HAZARDOUS DECOMPOSITION PRODUCTS: 
Hydrogen c h l o r i d e ,  t ox ic  compounds of carbon, chlor ine  and/or oxygen. 
C a r b o n  monoxide, dioxide,  o t h e r  t o x i c  v o l a t i l e  organic compounds. 

*********t*tt*.*ttt*****8*****************************~~*~****8******~********* 

SECTION V I 1  - SPILL, LEAK AND DISPOSAL PROCEDURE: 
--------------------____^_______________----------------------------------- 

SPILL OR RELElLSE PROCEDURE: CONCENTRATE 
Contain s p i l l a g e .  
V e n t i l a t e  area. Nonessential personnel should leave the area  u n t i l  
c leanup is completed. 
disposal. absorb remaining li 'd  on to  inert absorbent and l ace  i n  
DOT-approved drums f o r  disposa?? Wash area wi th  water. 
washings and p h C 9  i n  DOT-approved drums f o r  disposal. 
c o n c e n t r a t e  and  wash water  from e n t e r i n g  sewers o r  waterways. 
LISE SOLUTION: 
N o t  a p p l i c a b l e .  
DISPOSAL INFORMATION: CONCEMaATE: 
(1) Trans fe r  t o  reclaiming c e n t e r  f o r  r e c y c l i n g  or reuse, i f  o s s i b l e .  
( 2 )  Trans fe r  t o  l i censed  hazardous w a s t e  t r ea tmen t  or disyosa! s i t e  
f o r  d i s p o s i t i o n  under app l i cab le  local, s t a t e  and regiona r egu la t ions  
as hazardous waste. 
SPENT SOLUTION AM) RINSES: 
N o t  a p p l i c a b l e .  

Stop leak a t  sou rce  i f  this can be done s a f e l y .  

Pump l i q u i d  into DOT-approved drums f o r  

Colyect 
Keep 

This product  i s  used as rece ived .  

Product is used as is and evaporates  as it i s  used. 
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SECTION VIXI - SPECIAL PROTECTION INTORHATION: 
ReSPIRAMRY PROTECTION: 
If TLV is exceeded, a NIOSH-a proved self-contained breathing 
apparatus, p o s i t i v e  pressure  K ose  mask o r  air l i n e  mask is advised. 
These should have a full f ace  p i ece  and be operated i n  p o s i t i v e  
pressure mode. Because of t h e  short breakthrough time of methylene 
c h l o r i d e  and its poor warning p r o p e r t i e s ,  organzc vapor c a r t r i d g e s  o r  
canisters are not  recommended. If respirators are used, a formal 
training and screening  program muust be i n i t i a t i e d .  
1910-134. 
VENTILATION : 
Maintain s u f f i c i e n t  mechanical v e n t i l a t i o n  t o  keep concentrat ion below 
TLV . 

See 2 9  CFR 
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PROTECTIVE EQUIPPIENT: 
P r o t e c t i v e  equipment: Face s h i e l d  o r  goggles ,  g loves ,  boots and apron 
made of s o l v e n t  r e s i s t a n t  m a t e r i a l  ( e . g .  neoprene, v i t o n ,  e t c . ) .  
Y o t e c t i v e  s u i t  no t  normally requi red .  

Wash hands and f a c e  wi th  soap .and  water  be fo re  smoking o r  e a t i n g .  
Immediately remove a l l  contaminated c l o t h i n g .  Launder s e p a r a t e l y  
b e f o r e  r e u s e .  Discard shoes  t h a t  become contaminated on t h e  i n t e r i o r .  

ECOMMENDED PERSONAL HYGIENE 

t*********t**********t*****************************e************~=*************** 

SECTION IX - OTHER INFORMATION: 
-------------------__________L_________----------------------------------- 

SPECIAL PRECAUTIONS - STORAGE AND HANDLING: 
S t o r e  in c o o l  area p r o t e c t e d  from exposure t o  d i r e c t  s u n l i g h t ,  rain o r  
s t a n d i n g  water. use care i n  opening c o n t a i n e r  t o  avoid  s p u r t i n  . 
CAUTION:  
t r a v e l  a l o n g  t h e  ground t o  c o l l e c t  i n  low l y i n g  a r e a s ,  such as sumps. 
Personne l  e n t e r i n g  s u c h  areas must be provided wi th  r e s p i r a t o r y  
p r o t e c t i o n  and a safety l i n e .  
w h l l e  in t h e  a r e a  b ano the r  man a t  a s a f e  distance. Persons wearing 
c o n t a c t  l e n s e s  should wear vapor-proof well-f i t t i n g  goggles. NOTE: 
Do n o t  u s e  l , i , i - t r i c h l o r o e t h a n e ,  methylene c h l o r i d e ,  
p e r c h l o r o e t h y l e n e ,  or o t h e r  halogenated s o l v e n t s  o r  s o l v e n t  m k t u r e  
c o n t a i n i n g  halogenated s o l v e n t s  wi th  p r e s s u r i z a b l e  f l u i d  handling 
equipment such  as airless sp ray  equipment c o n t a i n i n g  aluminum o r  
g a l v a n i z e d  we t t ed  p a r t s .  Direct c o n t a c t  between aluminum o r  
qalvanized metal and t h e s e  o r  o t h e r  c h l o r i n a t e d  s o l v e n t s  could result 
m an u n c o n t r o l l d b l e  chemical  r e a c t i o n  and p o s s i b l e  explosion.  
MIXING : 
Does n o t  apply. 
REPAIR AND MAINTENANCE OF CONTAMINATED EQUIPMENT: 
Relieve any pressure. Cover openings t o  avoid  s p u r t i n g .  C l e a n  
2 x t e r i G T  and i n t e r i o r  by f l u s h i n g  w;rth water .  
disposal. U s e  p r o t e c t i v e  equipment f o r  eyes ,  s k i n  and inha la t ion .  

V a p o r s  from t h i s  product  are h e a v i e r  t h a n  a i r  and wil 4 
They should be k e p t  under observat ion 

Collect f lu sh inqs  f o r  

CHECKED BY: John P. Jones ,  Research Manager 
UPROVED BY: John F. Grainger,. D i rec to r  Tech. S e n .  
DATE PREPARED: 07/13/92  DATE PRINTED: 07/14/92 FILE NO: 4356.005/0 
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TURCO MATERIAL SAFETY 
DATA SHEET 

THE POLGOWING INQREDIENTS ARE DEFINED TO BE HAZARDOUS 
PER 29CFR 1910-1200: 

NAME ( C A S )  
CERCLA RCRA SARA % 

RQ NO REPORTABLE - 
OXALIC ACID (144-62-7) 

NOT LISTED NOT LIETED NO 
ACGIH TLV: 1 mg/m3 
06HA PEL: 1 m g p 3  

ACGIH TLV: NOT EBTABLISHED 
OSHA PEL: NOT ESTABLISHED 

CITRIC ACID (77-92-9) 
NOT LISTED NOT LISTED NO 

9 0  

5 

TRE FOLLOWING INGREDIENTS ARE NOT REQUIRED TO BE LISTED BY 
29CFR 1910-1200, BUT ARE LISTED IN CONFORMANCE WITH 
THE 'RIGHT-TO-KNOW' LAW8 OF CERTAIN STATES, INCLUDING 
PENNSYLVANIA AND NEW JERSEY: 

TARTARIC ACID ( 6 7 - 6 9 0 4 ) ~  2 MERCAPTOBENZOTHIAZOLE (149-30-4), 
SODIUM DODECYLBENZENE SULFONATE (25155-30-0) 

CARCINOGENB: NONE (A6  DEFINED IN 29CFR 1910-1200, APPENDIX A ( 1 )  

DOT INFORMATION 
PROPER SHXPPING NAME: NOT REGULATED BY DOT IN NORMAL GROUND TRANSPORTATION 

IN CONTAINERS OF 110 GALLONS OR LE99 

.**rtc**4*~*li*****l~******&t*****~***tt*******~**~************t*****~*~j*~**~*: 

SECTION 111 PWBICAL PROPERTIES (TYPICAL) 
-------------------------------------------~-~-------------------------~-------, 

Boiling paint: Not applicable Specific gravity: Not applicable 
Vapor reeeure: Not ap l icabla Volatile: Not applicable 

Evaporation rate: Not a p p l i c a b l e  
(BuAc=l) 

Vapor Zensity: Not app P icable 

n water: Soluble pH: N o t  Applicable 
Appearance and odor: 

Light yellow granular mix. odorless 
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* l ~ * * * ~ * 4 * 4 * t * * * * * + l * * * * * * * * ~ + * * * * * * * * * * * * * * * * * * * * * * * * * ~ j * ~ ~ ~ * * * * * * l * ~ ~ * * * * * * *  

SECTION IV - FIRE AND EXPLOSION HAZARDS: ------------------_--~---------------------------------~"---------------~~----. 
FLASH POINT AM) METHOD USED: 
Nonflammable - Not applicable 

EXTfNGUISKING MEDIA: 
Not applicable 
SPECIAL FIRE PIGETING PROCEDURE AND PRECAUTIONS: 
Use self-contained res iratory protect ion.  

Contact w i t h  water and reactive metals ,  such ae magnesium, arc.! may 
lead  to generation of hydrogen gae i n  e 
elevated temperatures, under f ire  condit  T one may lead to generation of 
toxic and corrosive vapors of bromine. 

UNUSUAL FIRE AND ZXPLOgION HAZARDS: 

losive amounts. Exposure t o  

, 
* * t * t * t t . t * * t ~ * t + t * * * * * * * * * * * * * * * * * * * * * * ~ * n * * * ~ * * * * ~ ~ * * + ~ ~ ~ * * * * * ~ * * * * * * ~ * ~ n ~ ~ * * * *  

SECTION V - HEALTli AND EMERGENCY INFORMATION: 
-------------__----________I____________-~~--_---~---.-~---------~---.-~-.-~---. 

EFFECTS OF OVER-EXPOSURE: EYES: 
Contact of product, product dust or product so lu t ion  with eyes may 
cause chemical burns; pos~ible permanent damage. 
SKIN: 
Contact of product, roduct dust or product solution w i t h  sk in  may 

permanent tissue damage. 
INBALATION : 
Inhalation of duet or mist may cause severe i rr i ta t ion  and poss ib le  
permanent damage to upper respiratory t r a c t .  

may be harmful or fatal if ewallowed. 
immadiat ely . 
MEDICAL CONDITIONS WHICII MAY BE AGGRAVATED: 
Prolonged overexposure t o  fume8 from hot oxalic a c i d  aolut ian ma 

i 
I 

cauee   eve re irritat ? on, poesible chemical burns and possible 

! INGESTION: 
1 Severe i rr i ta t ion  to gaetro in tes t ina l  tract, poaaible tissue damage, 

Toxic effects may not appear 

lead 
to renal Fmpairment, aggravating any reexiatlng kidney dyefunct Y on. 
NO other  known chronic effect8 that d E ffer from acute effects. 

0 * * * * * * * * * * * * * * * * ~ * * * * * * * * * * * * * * & * * * * ~ * * * * * * * * * * l * * * ~ * ~ * l ~ * * l * * * ~ * * * * * ~ * * * * * * * * *  
I 

' ____________---_--___________________L__----------~~--~--------------~---~----- 

GECTION VA - FIRST AID INFORMATION: 
FIRST AID: EYES: 
Speed ie eseential. Immediately be in flushin eyes with large 
volumeu of water. 
fo r  30-60 minutes. 
aurfacoe. Obtain immediate medzcal attention. (Send someone f o r  
mmdtcal assistance a8 Boon as flushing is StArted.) 
3KIM : 
Flush affected area with large volumee of water. 
leaet 15 minutes. I f  irritation is evident or b l i s t e r i n g  occurel 
obtain medical at tent ion.  

Continue f o r  5 m 4 nutee. Fa 4 low with normal s a l i n e  
Hold lid8 apart to assure contact with all 

Continue f luehing a t  

INHALATION : 
Remove to fresh a i r .  Administer oxygen if breathing ia d i f f i c u l t .  
Obtain medical attent ion i f  i rr i ta t ion  persists. i 
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INGESTION: 
DO not induce vomiting except: on advice of competent medical 
personnel. 
soluble calcium in an form, such as m i l k ,  calcium gluconate solution, 

Never attempt to induce vomiting or give anything by mouth to an 
unconscious person. 
PRIMARY ROUTES OF ENTRY ARE INHALATION AND S K I N  CONTACT. 

If victim is conecious dilute by giving large  volume^ of 

or calcium lactate 80 r ution. obtain immediate medical attention. 

~ * * * * * * * * * 1 * * * * * * * * * * * * * * * * * * * * * ~ * * * * * * * * * * * * * * * ~ * * * ~ * * * * * * * * * * * ~ * ~ * x * * * * * * * * ~ * *  

SECTION V I  - REACTIVITY DATA: -------------------------------------------------------------------------------- 
STABILITY: STABLE 
CONDITIONS TO AVOID: 
Contact with strong alkalies, reactive metals, organic materials 
H A Z ~ O U S  DECOMPOSITION PRODUCTS: 
Thermal decomposition may produce carbon monoxide, dioxide and other 
toxic volatile organic compounds 

********t*****t**t***********~**~******~*********~*****************~****t*~***** 

SECTION VI1 - SPILL,  LEAK AND DI9P09A.L PROCEDURE: 
--------__--_-------______________I_____-~~------------~--~--~-~---~------------ 

SPILL OR RELEASE PROCEDITRE: CONCENTRATE 

d r y  cleanu! sp 1 P into DOT-a proved drume for  disposal. 
as much as poeeible !ae been swept u and shoveled into dispoeal 
drums. 
collected in DOT-ap roved drums for disposal. 
with soda ash aolutfon. Neutralized washinge may be treated as 
described below and released to sewer if lo,cal regulations permit. 
USE SOLUTION: 
Confine spill. Stop leak at source if t h i s  can be done safely. 
Ventilate area. Noneesential personnel should leave the area until 
cleanup is completed. Pump liquid into DOT-approved drums for 
disposal. Absorb remaining liquid onto inert absorbent and place in 
DOT-approved drume for disposal. Wash area with water and neutralize 
with soda ash solution. Collect washinge and place in DOT-approved 
drums. Collected washings ma be treated a8 described below or, if 
l o c a l  regulations permit , waehnge containing only residual amounts of 
product may be released to sewer. 
DISPOSAL INFORMATION: CONCENTRATE: 
(1) Trant3fer to reclaiming center for recycling or reum, if oesible. 
(2) Transfer to licensed hazardous waste treatment or dis osaf site 

at3 hazardous waste. (3 Small amounts ma be dieaolved in water and 
treated as described be P ow. The clarifiex water may be releasad to 
sewar if local regulations permit. 
SPENT SOLUTION AND RINBES: 
Dispoae par (1) or ( 2 )  above or spent solution and rinees can be 
neutralized and floatable soil separated, 
may be ramoved by oxidation and/or carbon treatment. 
may be released to sewer if local regulations p e d t .  

ersonnel should use appropriate protective equi ment. Shovel 
Keep sp E 11 dry until 

Area may be neutralized 
Reeldual amounts should be d le esolved in water and solution 

f o r  disposition undar a plicabls local, state and regiona ?i regulations 

Any residual or anic matter 
Clarqfied water 

* * * * * * * * * * * * * * * * * t t * * ~ * * * * r * * * * * * * * ~ * * ~ ~ ~ * * * x * * * * * * * * * * * * * * * * * ~ * * * * ~ * *  

SECTION VI11 - SPECIAL PROTECTION INPORMATION: 
-----------------.~.-------------------I---------~---------------------~------- 

RESPIRATORY PROTECTION: 
For duet or miet conditions, a NIoSHTapproved respirator for toxic 
dusts and miets is advised, If reeprratora are used, a formal 
training and screening program must be initiated. See 29 CFR 
1910-134. 
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VENTILATION: 
Maintain s u f f i c i e n t  mechanical v e n t i l a t i o n  t o  keep vapor concentration 
below TLV. 
PROTECTIVE EQUIPMENT: 
Protective equipment: Face shield o r  409gle8, glovea, boot8 and apron 
made o f  acid resistant material ( e . 9 .  v i t o n ,  PVC, etc.). P r o t e c t i v e  
s u i t  not normally required, bu t  advised i f  necessary to avoid any 
p o s s i b l e  s k i n  con tac t  o r  other exposure. 
RECOMMENDED PERSONAL RYOIENE 
Wash hands and f a c e  with soap and water before smoking or e a t i n  . 
Immediately remove all contaminated c l o t h i n g .  Launder s e p a r a t e  9 y 
before r euse .  Discard shoes t h a t  become contaminated on t h e  i n t e r i o r .  

* + * * * * ~ * * * * * * * C * t * * * f r * * * * * * * * * * * * * * * * * ~ ~ * * ~ * * * * * * * * * * * ~ * ~ * * * * * * ~ ~ * * * * * * * * * * * * * * * ~  

SECTION I X  - OTHER INFORMATION: ------------------__-----------------.-------------------------.---------~------ 
SPECIAL PRECAUTIONS - STORAGE AND KANDLING: 
Store i n  dry p r o t e c t e d  a r e a .  

MIXING: 
Uee appropr i a t e  safety e uipment to avoid skin and ey0 contact. Add 
elowly t o  t e p i d  water wh?l.e mixing. 
water - violent steam e rup t ion  may occur. 
diesolvee. 
preferably pre-dieeolved in water. 
REPAIR AND MAINTENANCE OF CONTAMINATED EQUIPMENT: 
Relieve any preesure. Cover openin 8 t o  avoid epurting.  Clean 
exterior and interior by f lu8hrng  wyth water. 

Never dump large amounts into 
Add only  ae fast de product 

Make a d d i t i o n s  to in-use tank slowly and cautiously, 

Col l ec t  f l u s h i n  8 for 
d i s p o s a l .  Uee protective equipment for ayee, skin and i n h a l a t  P on. 

CHECKED BY: John P. Jonee, Research Manager 
APPROVED BY: John F. Grainger, Director Tech. S e n .  
DATE PREPARED: 08/27/90' DATE PRINTED: 03/31/94 FILE NO: 4 5 1 8 . 0 0 7 / 0  
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Manufacturer's Name: TURCO PRODUCTS, I N C ,  

Addre e e : 7320 BOLSA AVENUE 

Emer ency telephone: ( 2 0 2 )  483 7 6 1 6  (800-424-9300) 
For 4 nformation: ( 7 1 4 )  890-3600 

D I V I S I O N  OF ELF ATOCHEM NORTH AMERICA 

WESTMINSTER, CA 9 2 6 8 4  

* + * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * ~ * * * * * ~ * * * * * * ~ * * * * & * ~ * * * * * * * * ~  
SECTION I1 HAZARD INFORMATION .............................................................................. 

THE FOLLOWING INGREDIENTS ARE DEFINED TO BE HAZARDOUS 
PER 29CFR 1910-1200: 

NAME ( C A S )  

OXALIC ACID (144-62-7) 

CERCLA RCRA SARA 
RQ NO REPORTABLE 

NOT LISTED NOT LISTED NO 
ACGIH TLV: 1 mg/m3 
OSHA PEL: 1 rng/m3 

AMMONIUM OXALATE (1113-38-8) 

ACGIB TLV: NOT ESTABLISHED 
OSHA PEL: NOT ESTABLISXED 

SILICA, AMORPHOUS (7633-86-9) 

ACGIH T W :  10 mg/m3 ( t o t 4 1  dust) 
OSHA PEL: 6 mg/m3 

NOT LISTED NOT LISTED NO 

NOT LTSTED NOT L I S T E D  NO 

b 

1 5  

0 0  

THE FOLLOWING INGREDIENT6 ARE NOT REQUIRED TO BE LISTED BY 
29CBR 1910-1200, BUT ARE LISTED IN CONFORMANCE WITH 
THE 'RIGHT-TO-KNOW' LAW9 O? CERTAIN BTATE8, INCLUDING 
PENNRYLVANIA AND NEW JERBEY: 

CITRIC A C I D  (77-92-9), 2 MERCAPTOBENZOTHIAZOLE (149-30-4) 

CARCINOGENS: NONE (AS DEFINED IN 29CFR 1910-1200, APPENDIX A ( 1 )  

DOT INFORMATION 
PROPLR BHIPPING NAME: NOT REGULATED BY DOT IN NORMAt GROUND TRANSPORTATION 

IN CONTAINERS OF 110 GALLONS OR LESS 
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********C**********~I**Ct*********************************~******~*********~~*~~*~~~ 

SECTION IV - FIRE AND EXPLOSION HAZARDS: ------------------------~~~--------------~~---------~--------------------------. 
FLASH POINT AND METHOD USED: 
Nonflammable - Not app l i cab le  

EXTINGUISHING MEDIA: 
Not a p p l i c a b l e  
SPECIAL FIRE FIGHTING PROCEDURE AND PRECAUTIONS: 
Uee se l f -conta ined  r e e p i r a t o r y  p ro tec t ion .  
UNUSUAL FIRE AND EXPLOSION HAZARDS: 
None 

****  
e--- 

*******+****************ttt*+ttt++t+t*ft***********~*********~**t********** 

SECTION V - BEXLTH AND EMERGENCY INFORMATION: ___-_----------------------------------------------------------------------. 
EFFECTS OF OVER-EXPOSURE: EYES: 
Contact w i th  eyes nay cauae moderate t o  severe  i r r i t a t i o n ,  
SKIN: 
Contact with s k i n  may cause moderate to severe i r r i t a t i o n .  
INHALATION: 
Inha la t ion  of product dus t  o r  m i s t  from product s o l u t i o n  may cause 
i r r i t a t i o n  of respiratory tract. 
cause systemic e f f e c t s .  See i nges t ion .  
INGEGTION: 
Moderate t o  aevere irritation of g a s t r o i n t e s t i n a l  t r ac t ,  
MEDICAL CONDITIONS WHICH MAY BE AGGRAVATED: 
No known chronic  effects t h a t  differ from acu te  e f f e c t s .  . 

Inha la t ion  of large amounts may 

j ***************.**t**tt*.*.+******~*********~*~*************~*~****~*~***~***~~***** 

SECTION VA - FIRST AID INFORMATION: 
~~ ~_ ~~~ 

FIRST AID: EYES: 
Flush eyes with l a r g e  volumes of water for a t  least 15  minutes. 
i r r i t a t i o n  p e r s i s t s ,  ob ta in  medical a t t e n t i o n .  
S K I N  : 
Flush affected area with l a r  e volumee of water. 
least 15 minutes. 
ob ta in  medical a t t e n t i o n .  
INHALATION: 
Remove t o  f r e s h  air. Administer oxy e n  i f  breathing is  d i f f i c u l t .  

INGESTION: 
D o  not induce vomiting except on advice of competent medical 
personnel.  If victim i a  consclout?, d i l u t e  by giving l a r g e  volumes of 
milk or  water. o b t a i n  immediate medical a t t e n t i o n ,  Never attempt to 
induce vomiting o r  g ive  anything by mouth t o  an unconecious pereon. 
P R I W Y  ROUTES OF ENTRY ARE INHALATION AND SKIN CONTACT. 

If 

Cont inue  f l u s h i n g  a t  
If irrita 2 i o n  is  evident  o r  b l i e t e r i n g  occurs,  

Obtain medical a t t e n t i o n  if i r r i t a t  P on p e r e i e t e .  

* * * t * * t t t * . * . * * * e * * ~ * * * * C ~ t . * * * * * * * * ~ * * * ~ * * * * * ~ * * * ~ * * * * * * * * * * * * * * * * ~ * * * ~ * * * * ~ * ~ * m ~ ~ ~ ~ *  

BECTION VI - REACTIVITY DATA: 
----c--_-_------------~---~-----~-----------~--------------------------------- 

8TABILITY: STABLE 
CONDTTIONB TO AVOID: 
Contact with s t r o n g  ac id ,  strong caustic, strong oxid iz ing  agents  
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None 
* r * t * t , t * * , C * + t * l * * * * l 8 * * t t * ~ * * ~ * * & * * r * ~ ~ * * * ~ ~ ~ * * ~ * * * * * * ~ r ~ ~ * * ~ ~ ~ *  

SECTION VI1 - SPILL, LEAK AND DISPOSAL PROCEDURE: --------.--------------------------------~~---~~----------------~-~------.~---~--. 
SPILL OR RELEASE PROCEDURE: CONCENTRATE 

ae much am 
drums. 
collected in DOT-sp roved drums f o r  disposal, 

USE SOLUTION: 
Confine spill. 
Ventilate area.. Pum liquid into drums f o r  di6 osal. Absorb remaining 
liquid onto inert daorbent and place in s e a l  a! le containers f o r  
dispoeal. Wash are8 with water. Residual mounts may be flushed to 
eewer if local regulations permit. 
DISPOSAL INFORMATION: CONCENTRATE: 
(1) Transfer to reclaiming center for recycling or reuse, if poesiblo. 
(2) Tranefer to licensed waste treatment or dieposal site for 
diepoeition under applicable local ,  state and regional regulations. 
SPENT SOLUTION AND RINSES: 
Diapoee per (1) or ( 2 )  above or spent solution and rinse8 can be 
neutralized and floatable soil separated. 
matters may be removed by oxidation and/or.carbon treatment. 
remove phosphates if required. 
eewer if local regulations permit. 

ersonnel chould u6e appropriate protective equipment. Shovel 
into DOT-a proved drums f o r  disposal. Keep s p i l l  d r y  until 

g P  oamible E a8 been mwa t u and ehovelad i n t o  disposal 
Reefdual amounts should e d ssolvsd in water and solution 

Do not  allow product or 
rinse water from sp P 11 to enter newer or waterways. 

Stop leak at ~ource if this CM be done safe ly .  

Any reddual  organic 
Treat to 

Clarified water may be released to 

********t****L*********t*****t+**t******~*~***~***i~*******~*~******~*********~**~* 

SECTION VI11 - SPECIAL PROTECTION INFORMATION: 
RESPIRATORY PROTECTION: 
For dust  or &at conditions,  a NIOSH-approved respirator for toxic 
dusts and mists is adviered. If respirators are umd, a formal 
training and screening program must be initiated. See 29 CFR 
1910-134. 
VENTILATION : 
Maintain sufficient mechanical ventilation to keep vapor concentration 
below TLV. 
PROTECTIVE EQUIPMENT: 
Protective equipment: Face shield or goggles, gloves, boots and apron 
made of neoprene or other impervious material. Protective suit n o t  

required, but advised if necessary to avoid prolonged or 

RECOMMENDED PERSONAL HYGIENE 
Waeh hand6 and Face with soap and water before smoking o r  eatin . 
before raueo. 

nomallx repeats akzn contact or other exposure. 

Immediately rmmove all contaminated clothing. Launder oeparate 9 y 
* * * r t + * e * e * * ~ * e * * * * * * * * l l * * ~ * * * * * * * * ~ ~ * * & ~ * * * * * * ~ * * * * * * * * * 4 * * * * * l * * * ~ * * ~ * * & ~ * n ~ ~  

SECTION IX - OTHER INFORMATION: 
----I---~I~~~~~-----~-----------~~-----~~--.~~-----~---~--~-----~------------ 

SPECXU PRECAUTIONS - STOFUGE AHD RANDLINQ: 
Store fn dry protected srea. 
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MIXING: 
Carefully add to water while mixing, taking care to avoid E lashing. 
Use appropriate safety  e ipment to eliminate pO66ibility o E skin or 
eye contact. 
REPAXR ANI) MAINTENANCE OF CONTAMINATED EQUIPMENT: 
Relieve any pre~sure. Cover openin e to avoid epurting. Clean 
exter ior  and inter ior  by flushing w 9 th water. 
d i sposa l .  Use protective equipment for eyes, s k i n  and inhalation. 

CHECKED BY: John P. Jones, Research Manager 
APPROVED BY: John F. Grainger, D i r e c t o r  Tech. SSrV. 
DATE P R E ” r D :  09 /12/90  DATE PRINTED: 03/31/94 FILE NO: 4 5 2 1 . 0 4 0 / 0  

Make a d d i t g n s  to in-use tanks s l o w l y  and cautiously. 

Collect flushinqs f o r  

t t * * * * + + * * * . ~ * + ~ * * * * * * * * * * * * * * * * ~ * * * * * * * * n * * * * * * n * T * ~ ~ * * * * * * ~ * ~ * ~ * * * $ * * * ~ * * * * ~ * !  
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TURCO DE-SCALER CS No.: 00955 
Date: 03/31/94 Page 1 of 4 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

SECTION I MANUFACTURER'S NAME AND ADDRESS ----------------------~--------------~----------~~--~------------------------------ 
Manufacturer's Name: TURCO PRODUCTS, INC. 

Addrees : 7320 BOLSA AVENUE 

Emer ency telephone: (202) 483 7616 (800-424-9300) 
For ?!nfom6it1on: ( 7 1 4 )  890-3600  

DIVISION OF ELF ATOCHEM NORTH AMERICA 

WESTMINSTER, CA 9 2 6 8 4  

*************l**********************~***************~*~~*********~*****~*******~ 

SECTION I1 HAZARD INFORMATION ................................................................................ 

THE FOLLOWING INGREDIENTS ARE DEFINED TO BE HAZARDOUS 
PER 29CFR 1910-1200: 

NAME (CAS) 
CERCLA RCRA 8- % 

RQ NO REPORTABLE 

5000 NOT LISTED NO > 9 5  
HYDROCHLORIC ACID SOLUTION (7647-01-0)  

ACCIH TLV: C 5 pprn 
OSHA PEL: C 5 ppm 

THE FOLLOWXNG INGREDIENTS ARE NOT REQUIRED TO BE LISTED BY 
29CFR 1910-1200, BUT ARE LISTED IN CONFORMANCE WITH 
THE 'RIGHT-TO-KNOW' LAWS OF CERTAIN STATES, INCLUDING 
PENNSYLVANSA AHD N E W  JERSEY: 

WATER (7732-18-S), 
NONYLPHENOXYPOLY(ETHYLENE0XY)ETHANOL (9016-45-9), 
ETHOXYLATED DEHYDROABIETYLAMINE POLYRAD 0515 ( 5 1 3 4 4 - 6 2 - e ) ,  
2-BUTOXYETHANOL (111-76-2) 

CARCINOGENS: NONE (AS DEFINED IN 29CPR 1910-1200, APPENDIX A ( 1 )  

DOT INFORMATION 
PROPER SRIPPING NAME: Bydrochloric acid eolution, inhibited 
K A Z W  CLA36: Corrosive material ID NUMBER: UN1789 

* * C * * ~ C 1 * * + * * * * * t i t t 4 ~ * * ~ * * * * * C * t t . + * ~ * * * * * * + ~ * * * * * * * * * * l * ~ * * ~ * * * * * ~ ~ * * * * * ~ *  

SECTION 111 PHYSICAL PROPERTIES (TYPICAL) 
Boiling point: Approx. 212 deg. F .  Specific gravity: 1.16 

vapor ensity: >1 Evaporation rat e : c 1 

solubility (aFr=ll n water: Complete pH: Concentrated 1.0 
Appearance and odor: 

resaure: Approx. 2SmmHg Volatile, I by volume: Approx. 9 9  

( BuAc-1) 
vapor s 

Clear, yellow liquid; pungent odor 
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(Liquid, miet o r  vapor) Contact w i t h  akin may cauee severe i r r i t a t i o n ,  
poeeible chunical burns, possible  t i e sue  damage. 
INKALA(PI0N: 
(Liquid, miet o r  vapor) severe i r r i t a t i o n ,  may cause damage to upper 
resp i ra tory  t r a c t .  
INGESTION: 
Severe i r r i t a t i o n ,  poeeible damage t o  gas t ro in t e s t ina l  t r a c t .  
MEDICAL CONDITIONS WHICH MAY BE AGGRAVATED: 
No known chronic e f fec t6  that differ from acute e f f ec t s .  

* * ~ * * * * t * * * * + + * * * i t i ~ * * * ~ * ~ ~ n * e ~ * * * ~ * * * * * * n ~ + * * * * * * * * * * * ~ * * * * ~ * * ~ * * ~ e * ~ * * ~ * * * ~ e 4  
SECTION VA - FIRST AID INFORMATION: ~~----~------~~------~-~----.----.~---.----~~~-----------.-~~--------~---------- 

FXRST AID:  EYES: 
Speed is essen t i a l .  
volumes of water. 
for 30-60 minutes. Hold lids a art t o  assure contact with all 

medical ass i s tance  a s  moon ae f luehing l e  s t a r t e d . )  
SKIN: 
Speed ie essential. 
Waclh with moap and water. Riame thoroughly. If i r r i t a t i o n  is evident 
o r  b l i s t e r i n g  occura, obtain medical a t t en t ion .  
INEuLaTION: 
Remvm to fresh air. Administer oxy en i f  breathing is  difficult. 

S#CEWEIOL9: 
Do not induce v o d t i n g  except on advice of competent medical 
peroonnel. If victim ie conecioum, d i l u t e  by giving large volumes of 
milk o r  water. Obtain immediate medical a t ten t ion .  Never attempt to 
induce vomiting o r  give anything by mouth t o  an unconecious pereon. 

Immediately be i n  f luehin  eyee with lar e 
Continue for 5 m 9 nutes. Fo 9 low with norme? s a l i n e  

surfaces. Obtain immediate mad E c a l  a t ten t ion .  (Send someone for 

Flush affected area with large volumes o f  water. 

Obtain medical a t t en t ion  if irritat 9 on pereiotm. 
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TURCO DE-SCALER PAGE 3 OF 4 
PRIMARY ROUTES OF ENTRY ARE INHALATION AND SKIN CONTACT, 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
SECTION VI - REACTIVITY DATA: ---__---------__---------~------------~----~-----------~--~---~---------------- 

STABILITY: STABLE 

Contact with st rong alkalies, reac t ive  metale 
HAZARDOUS DECOMPOSITION PRODUCTS: 
Thermal decom oe i t ion  may cauee evolution of toxic  and corrosive fumes 

CONDITIONS TO AVOID: 

of hydrogen c E lo r ido  and/or toxic  compounde of carbon and chlorine.  

* C * * * * * * * * * ~ * * * * * * * * * * * * * * * * * ~ * * * * * * * * * * * * * * * * * * * * * * * * * * * * ~ * * * * * * * * * * * * * * * * * * * *  

SECTION VI1 - EPILL, LEAK AND DIBPOSAL PROCEDURE: 
__------__----------________c___________-----~------------------~-------------- 

SPILL OR RELEASE PROCEDURE: CONCENTRATE 
Confine e p i l l .  Stop leak a t  source i f  t h i s  can be done eafely. 
Venti la te  area.  Nonessential personnel should leave the  area until 
cleanup ie completed. Pump l iqu id  i n t o  DOT-approved drums for 
disposal. Absorb remaining li uid onto i n e r t  abeorbent and place i n  
DOT-approved drums for diepoea?. 
with soda ash. Collect  waehinge and lace i n  DOT-approved drums. 
Collected washings may ba t r ea t ed  as Ssscribsd below and re leased t o  
sewer if l oca l  regulat ions permit, 
USE SOLUTION: 
AB for Concentrate, if applicable.  
DISPOSAL INFORMATION: CONCENTRATE: 
(1) Transfer t o  zsc1ahd.n center  for recycl ing o r  reuse,  i f  possible .  

2 )  Transfer t o  l icensed jiazardous waste treatment or dfspoeal e i t e  
$or diepoei t ion under applicabla local, e t a t e  and regional regulat ions 
ae hazardous waete. (3) Small amounts ma be dissolved i n  water and 
t r e a t e d  a8 described below. 
sewer if l oca l  regulat ions permit. 
SPENT SOLUTION AND RIN9ES: 
Diepo8e per (1) o r  heavy metale (if present)  may be 
prec ip i ta ted  by pH t o  9 . 5  - 10.5; the  pH of the separated 
water should then t o  pFi 7 . 0  - 8 . 0 .  The c l a r i f i e d  water 
may be released t o  regulation8 pennit. 

Wash area  with water and neut ra l ize  

The c l a r i f i a  3 water may be re leased t o  

***t**.*t~~*tt******************~********~****~**********************~********** 

SECTION V I 1 1  - SPECIAL PROTECTION INFORMATION: 
REBPIRATORY PROTECTTON: 
For mist  conditione, a NIOSH-approved ree i r a t o r  f o r  acid a m 8  and 
miate is advised. 
screening program muat be i n i t i a t e d .  
VENTILATION : 
Haintrin suf f ic ien t  mechanical ven t i l a t ion  to keep vapor concentration 
below TLV. 
PWTECTIVE EQUIPMENT : 
Pro+octive equipment: Face sh ie ld  o r  gogglee, gloves, boote and apron 
mad. of acid resistant material (e.g. viton, PVC, c tc . ) .  Protective 
s u i t  not nonually required,  but advised if necessary to avoid any 
possible skin contact o r  other exposure. 

If respirators a r e  use$ a fonual t r a i n  9 nq and 
Bee 19  CFR 1910-134, 

AP-A-62 



WVDP - RFI - 0 16 
Rev. 0 

TURCO &-SCALER PAGE 4 OF 4 
R&CQ#MEM)ED PERSONAL HYGIENE 
Wash hands and face with soap and water before smoking or eatin . 
Inmuadlately remove a l l  contaminated clothing, Launder separateyy 
befopitireuse. . .  Discard shoes that become contaminated on the interior. 

t * * * * * * * l + * * + ~ + * * * t * ~ ~ * * ~ ~ * * * t * ~ * ~ * * t t ~ ~ * * ~ * * ~ t * ~ * ~ * * * * ~ * * * * ~ * ~ ~ * * * * * * ~ ~ * * * * * * *  
BLCl'ION IX - OTHER INFORMATION: 

( - - ~ - ~ - - - - - - - - - - - - - ~ ~ - - - - - - - - - - ~ ~ ~ - - - - ~ - - ~ - - - - - - - - - - - - - - - - - - - ~ ~ - - - - - -  

fiPECXAL PRECAUTIONS - STORkGE AND U N D L l N G t  
Storr $n dry protected area. Open drums carefully to avoid opurt lng .  I 

MIXllea; 
Carefully add to water while mixing, taking care to avoid splashing.  

ipment t o  eliminate oseibility of skin or Use appropriate safet 
aye contact. 
REPAlR AND MAINTENANCE OF CONTAMINATED EQUIPMENT: 
Relieve any pressure. 

dirpooal. Use protect ive  equipment for eyee, skin and inhalat  on. 

5 "9" P Make ad it on6 to in-use tanks s owly and cautiously. 

Cover o enin 8 to avoid apurting. Clean 

4 exterior and i n t e r i o r  by f l u s h  E 9  ng w th water. Collect flushin e for 

I * * * * * * * + ~ * * ~ * * * * * * * * * ~ * ~ ~ * t ~ * * * * * * * * * ~ ~ * * * * * ~ ~ * * * * * ~ * * * ~ ~ * * * ~ * * * ~ * * & * * & * t * * * * * *  

CHTCKSD B Y :  John Diataeo, Rssearch Manager 
NP-D BY: John F. Grainger, Director Tech. S e w .  
DlW $REPARED: 00/30/90 DATE PRINTED: 03/31/94 FILE NO: 3944.005/0  

; I .  

. .  

. .. 
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Manufanurn's Name 

ALCONOX, INC, 
AMress (NunW. Swf. CAY. 9.r.. d ZIP Gxbl 

215 PARK AVENtTE SOUTH 

NEW YORK, N . Y .  10003 

~ m o ~ p e r r l  r- NU- 

(212) 473-1300. 

(212) 473-1300 
T.bghau Numbw lor lofamalion 

Oue Prepared 

Sro;uMdPhpUr(op(iDnY) 
m Y . 1 ,  1 9 8 7  

Section I I  - Hazardous Ingredlentsndcntlty Information' 

H a r a r d a n C a n p x u n l r ( S p s d n c C h a n h l ~ C a n m o n N m m ( a ) )  QSUAPQ. ACGlH 7LV A b c ~ m n u n d e d  % ( m u )  
d ? r r  m s  

THERE ARE NO INGREDIENTS IN 
OSHA STANDARD 29 CFR 1910 SUBPART Z. 

. .  . .  
. .  . .  

. . .  
... 

, .  ' _  ..- . .  . .  . .  .. . 
. .. . .  , .. . .  . .. .. . .  

. .  . 
.. . . .  .. - 

. . . _  . . ' .  . . .  . . . . . .  
. . e  . .  . . . ... 

. .. . 
. .. 1 .  

c- wdr .. . . . . .  . .  - WATER, CO,. DRY 
s9ca;J Fue F m  

FOR FIRES XNVOLWC,  THIS MATERIBI, W -tm n 

PROTECTIVE EQUXPWZNT AND SECF CONTAINED SRE- 
Umruvl kr. Irrd Erorosor Huub * 

NONE 
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varclulal 

MAY RELEASE CO- GBs ON m 
c o n d i h l o O A * d d '  

NONE 
M U  N u  Occur xx 

L o d u  soeolr 
1. N.A.  

olhv 

sectton VI - Health Harard Oata 

- w S J  d clcy: Inhl(ion7 SJn7 Inpspn7 
YES NO YES 

"0 INHALATION OF POWDER NAY PROVE LOCALLY 1- I 

MUCOUS 14EMBRANES. INGESTION -CAtrSET 

Ha& Uaa& (acUn m) 

AND/OR DIARRHEA, 
= k - Y 4 4 = 7  OSHA Repu(ned7 

NO NO 
Ecrm 

h'n 

s;oru EXPOSURE MAY IRRITATE MUCOUS ME-- 

MAY CAUSE SNEEZING. ' 

WSPIRATORP CONDXTIOKS NAY BE AG-- 0 
t.iedluloxd&au 
~ a n e n p v ~  

- TEf E%mLUSH WITR P m Y  OF- 1 5  4 Y  kZA 

sectlorr VI1 - Pruautlons lor Safe Hmdllng and U s e  

and F h a  Aid P d w a  

*' R l  INGESTION-DRINK LARGE .QUANTITIES -OF WATER, GET. HEDICAL m r :  FOR usccxzu 

3.pr 10 8e TJIm h Cum Weid LI RJvwd WSpilld 
MATE= MAfe PROFUSELY, SHO- RS:CnTE.L 

,.. AS MUCH AS POSSIBLE. RINSE- M , S U E R .  
. HATERIAL Is C~P~PLETELY BIODEGRAPBBLE,. - LARGE oa- 

was W h i r C h a d  
.hAJiL QUANTITIES MAY'BE DISPQSEp OF"-- 

I$ OETERGGNT, BE DISPOSED O F  - 
PraauQmta 6. Trlun h -- 

, STQRE I N '  A DRY' TO PREVENT CAXING. . 
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